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Preface 


The  rate  of  invention  has  accelerated  almost  to  a  point  beyond  compre¬ 
hension  by  the  human  mind.  The  social  reward  from  man's  Inventive  genius 
Is  related  to  the  efficiency  of  utilization  of  research  and  development 
output. 

The  research  described  by  this  report  develops  and  expands  concepts 
and  methodology  that  may  be  useful  In  the  enhancement  of  research  and  devel¬ 
opment  output  utilization  efficiencies  particularly  as  related  to  the  Naval 
Civil  Engineering  Corps. 

Many  have  contributed  a  great  deal  to  this  phase  of  the  research  project. 
Particularly  the  authors  would  like  to  extend  their  appreciation  to  Capt. 

P.  A.  Phelps,  USN,  Milan  Essoglou,  It.  James  Roney,  USN,  and  Lt.  Peter  Hanson, 
USN. 


J.  W.  Creighton 
0.  A.  Jolly 
S.  A.  Denning 


Monterey,  California 
June  1972 


Introduction 


''Research  and  development  Is  neither  a  substitution  for  production  nor 
a  method  of  procurement;  It  Is  rather  a  search  or  process  of  discovery.  Money 
spent  on  R  &  D  Is  not  directly  Intended  to  buy  missiles  or  airplanes;  It  buys 
knowledge,"  [Klein,  p.  1-2]. 

As  expenditures  for  research  and  development  have  continued  to  increase, 
the  existence  of  what  Havelock  terms  "the  knowledge  gap"  has  become  readily 
apparent  to  both  the  suppliers  or  sources  of  technological  Information  and 
the  potential  users  of  the  knowledge.  Specifically,  the  Naval  Facilities 
Engineering  Connand  was  cognizant  of  such  a  knowledge  gap  and  was  concerned 
with  attempting  to  define  a  technology  transfer  mechanism  which  could  effec¬ 
tively  alleviate  the  effects  of  the  knowledge  gap. 

Concepts 

"Federal  agencies  have  tended  to  Interpret  their  technology  transfer 
mission  in  terms  of  documentation  and  formal  Information  dissemination," 
[Doctors,  p.  12].  Federal  agencies  embarked  upon  this  Interpretation  because 
It  was  formerly  thought  that  dissemination  of  technical  literature  was  an 
efficient  mechanism  for  accomplishing  the  task  of  technology  transfer.  Not 
until  recently  has  the  orientation  of  technology  transfer  shifted  to  the 
realization  that  the  transfer  of  technologies  Is  one  aspect  In  the  larger 
process  of  technological  Innovation.  Technological  innovation  is  broadly 
defined  to  Include  an  idea  which  Is  perceived  by  the  Individual  to  be  a  new 
method,  means,  or  capacity  to  perform  a  particular  activity.  The  result  of 
technology  transfer  may  thus  be  the  acceptance  by  a  user  of  a  practice  common 
elsewhere,  or  It  may  be  a  different  application  of  a  given  technique  designed 
originally  for  another  use  [Gruber  &  Marquis,  p.  255-6] 
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Consequently  technology  transfer  has  been  re-defined  as  "a  purposive, 
conscious  effort  to  move  technical  devices,  materials,  methods,  and/or 
information  from  the  point  of  discovery  or  development  to  new  users," 

[Gilmore,  p.  2].  It  is  a  planned  and  rational  movement  of  technology 
[Spencer,  p.  27].  It  must  be  distinguished  from  the  more  general  process 
of  technological  diffusion:  the  historic,  unplanned  movement  of  technical 
or  social  items  from  one  user  to  another  without  any  focused  effort  to 
actively  transfer  the  particular  item.  Thus,  the  original  premise  upon  which 
a  technology  transfer  program  was  devised  was  not  incorrect,  per  se,  because 
the  new  concept  of  a  technology  transfer  program  has  merely  been  broadened 
to  not  only  include  dissemination  of  scientific  knowledge,  but  also  to 
include  concern  for  actively  expediting  the  transformation  of  knowledge  into 
meaningful  innovations.  The  impression  that  technical  data  dissemination 
and  technology  transfer  are  one  in  the  srre  has  created  the  misconception  that 
the  end-product  of  the  research  and  development  process— knowledge— is  in 
final  form  when  it  is  properly  documented  and  disseminated.  To  record, 
cacalog,  and  inventory  the  knowledge  is  a  necessity;  but  it  is  not  the  final 
step  if  the  knowledge  is  to  be  utilized  in  the  sense  of  being  the  main  or 
contributing  factor  leading  to  a  meaningful  innovation.  McDonough  argues 
that  information  has  a  value  (at  least  sub  ectively)  and  will  be  sought  only 
to  the  extent  that  its  value  exceeds  the  cost  of  obtaining  it  [McDonough, 

Ch.  VI].  The  scientist  or  engineer  is  able  to  perceptibly  value  the  infor¬ 
mation  only  if  he  is  aware  of  its  existence;  otherwise,  the  value  is  zero 
and  the  information  will  not  be  sought. 

Models 

Since  there  is  a  perpetual  queue  of  information  waiting  to  be  assimilated 
outside  of  the  receiver's  mind,  we  are  confronted  with  the  task  of  defining 


a  transfer  mechanism  which  recognizes  the  limitations  of,  and  the  necessity 
for  technical  data  oissemi nation.  In  simplified  terms,  a  program  of  tech¬ 
nology  transfer  must  Include  a  mechanism  which  effectively  links  or  couples 
the  source  of  knowledge  with  the  eventual  utilization  of  that  knowledge.  The 
process  is  depicted  in  figure  1. 


Figure  1.  A  Simplified  View  of  the  Unking  Mechanism 

The  linker  mechanism  represents  the  interaction  of  people.  The  linker 
ritechanism  need  not  be  independent,  it  may  be  incorporated  in  either 
the  supplier  or  user  environment. 

The  linking  mechanism  is  not  merely  a  series  of  conmunlcation  channels  through 
which  information  flows.  It  Is  a  conplex  mechanism  which  involves  the  inter¬ 
actions  of  people.  The  linking  mechanism  is  not  necessarily  "additional  per¬ 
sons  or  groups  Interposed  between  the  two  systems,"  [Havelock,  p.  7-1].  It 
is  a  people  mechanism  which  can  be  incorporated  into  either  the  supplier  or 
user  environment  even  though  the  consensus  is  "that  action  for  really  effective 
technology  transfer  should  start  with  potential  users,  rather  than  sources," 
[Gilmore,  p.  3].  Our  placement  of  the  Unking  mechanism  In  the  user  organi¬ 
zation  was  based  not  only  on  behavioral  considerations,  but  on  economic  consid¬ 
erations  as  well,  i.e.,  the  resources  necessary  to  develop  a  third  organization 
would  be  better  utilized  if  applied  to  developing  an  effective  technology 
transfer  mechanism  within  the  user  organization.  Such  a  placement  was  based 


upon  the  hypothesis  that  given  equal  resources,  an  effective  transfer 


mechanism  in  the  user  organization  will  produce  a  higher  coefficient  of 
technology  utilization  than  an  intermediary,  third  organization  placed 
between  supplier  and  user. 

The  rather  vague  concept  of  a  linking  mechanism  Is  dlllneated  in  the 
following  conceptualization  of  the  process  of  technology  transfer  shown  as 
Figure  2.  Figure  2  contains  several  symbols  and  factor  identification  codes. 
These  are  explained  in  detail  as: 

e^.  This  coefficient  is  a  measure  of  the  utilization  of  the 
determinant  to  which  it  is  applied  for  each  organization 
or  individual.  Its  value  may  range  from  0  to  1 . 

C..  This  coefficient  measures  the  contribution  of  each  factor 

J 

to  the  total  transfer  process.  The  sum  of  all  C-factors 
equals  1. 

By  multiplying  the  0  and  C  coefficients  for  each  organization  and 
factor,  a  numerical  range  will  be  determined  to  be  used  in  predicting  the 
degree  of  technology  transfer  within  the  user  organization. 

ORGANIZATION  (ORGA).  This  is  the  formal  organization  of  the 
receiver  of  information  and  his  perception  of  his  position  within 
it. 

PROJECT  (PROJ).  This  factor  refers  to  the  selection  process  for 
research  and  development  projects  undertaken  by  the  source,  and 
the  receiver's  contribution  to  that  process.  It  has  been  shown 
that  "a  basic  reason  for  the  lack  of  research  utilization  is  that 
the  process  is  often  begun  with  the  research  process,  rather  than 
the  client's  needs,"  [Rogers  and  Jain,  p.  9]. 

LINKER  (LIN''l.  This  refers  to  the  number  of  informal  linkers 
in  the  receiving  organization. 
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Figure  2.  Predictive  Model  of  Technology  Transfer. 


The  model  may  be  expressed  in  equation  form  such  that: 

Li  =  z  0  ^[FACTOR] 

where  . 

Li  =  Linker  index  for  an  organization 

=  a  measure  of  factor  utilization,  range  0+1 

Cj  =  Factor  contribution,  eCj  s  1 
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DOCUMENTATION  (DOCU).  This  is  the  format,  organization,  or 
presentation  of  the  technology  being  transferred.  It  is  Impor¬ 
tant  In  that  the  format  and  language  relate  to  the  understanding 
of  the  material  by  the  receiver.  One  cannot  utilize  information 
he  cannot  interpret. 

DISTRIBUTION  {DIST),  This  is  the  physical  channel  through  which 
technology  flows.  Involved  are  the  number  of  entries  and  ease 
of  access  into  the  channel  as  well  as  the  formal  distribution  plan. 
CAPACITY  (CAPA).  Capacity  covers  a  wide  spectrum  of  traits  involving 
the  capacity  to  assemble  and  invest  resources.  These  include 
wealth,  power,  size,  intelligence,  education,  skill,  experience, 
age,  and  self-confidence. 

CREDIBILITY  (CRED).  Credibility  is  an  assessment  of  the  reliability 
of  the  information  as  perceived  by  the  receiver.  It  is  assessed 
by  analyzing  both  the  source  and  channel  of  the  message  which  the 
individual  receives.  Such  is  done  because  it  is  often  difficult 
for  the  individual  to  distinguish  between  the  source  of  the  message 
and  the  channel  which  carries  that  message.  Thus  the  individual 
attaches  a  composite  credibility  to  the  message  derived  from  both 
perceived  source  and  channel  reliability, 

REWARD  (REWA).  Reward  is  the  perceived  and  actual  recognition 
of  innovative  behavior  in  the  social  system  to  which  the  individ¬ 
ual  is  a  member. 

WILLINGNESS  (WILL).  Willingness  relates  to  the  individual's 
ability  and/or  desire  to  accept  change  in  the  organization  of  which 
he  ic  a  member. 

The  predictive  model  of  technology  transfer  previously  postulated  can  be 
applied  to  any  individual  within  an  organization  concerned  with  the  utilization 
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of  technology.  If  the  Individual  operates  effectively  at  the  interface 
between  knowledge  and  need,  one  would  define  his  action  to  be  that  of  a 
linker.  If  the  linker  is  an  integral  part  of  the  user  organization,  the 
predictive  model  can  be  depicted  in  an  alternative  configuration  in  order 
to  emphasize  the  central  role  which  the  linker  assumes  in  the  transfer 
mechanism.  Since  the  0  coefficient  weights  each  of  the  variables  in  the 
predictive  model  according  to  the  individual's  perception  of  the  contribution 
each  assumes  in  the  transfer  process  within  an  organization,  the  model  can 
be  re-structured  so  that  the  importance  of  the  linker  to  each  of  the  other 
variables  can  be  readily  observed.  The  model  indicating  the  central  role 
of  the  linker  is  depicted  in  Figure  3.  The  reason  for  rearranging  the 
predictive  model  is  solely  to  show  that  understanding  the  linker  in  the  user 
organization  and  his  perception  of  the  relative  value  of  the  other  variables 
is  the  key  to  unlocking  the  potential  of  the  linking  mechanism  as  It  relates 
to  the  process  of  technology  transfer. 

Usually  the  linker  is  defined  as  an  intermediary  between  the  source 
of  knowledge  and  the  application  of  knowledge.  As  such,  the  Farr's  "optimum" 
flow  of  knowledge  is  depicted  in  Figure  4  [Farr,  p.  3]. 

The  gatekeeper  shown  in  Figure  4  is  defined  as  one  "who  holds  the  stra¬ 
tegic  position,"  [Havelock,  p.  7-11],  in  terms  of  the  flow  of  knowledge  from 
source  to  application.  The  receiving  system  is  so  organized  that  there  is  a 
distinct  "gate"  which  must  be  passed  in  order  to  gain  increased  access  to 
groups  of  receivers.  Sometimes  the  gatekeeper  coincides  with  the  formal 
leader,  but  more  often  he  is  informally  designated  by  the  users  to  fulfill 
this  informal  leadership  position  within  the  receiving  organization. 

Often  the  gatekeeper  coincides  with  another  informal  leadership  position 
through  which  the  linker  operates--that  of  the  opinion  leader.  The  opinion 
leader  is  defined  as  an  individual  from  whom  others  seek  information  and 
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Figure  3.  Linker  Model  of  the  Technology  Transfer  Mechanism 

This  configuration  of  the  linkers  position  is  solely  to  show  the 
importance  of  understanding  the  value  of  the  linker  in  the  tech¬ 
nology  transfer  process. 
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advice.  He  Is  not  a  dominant  leader  influencing  a  passive  set  of  followers; 
but  rather  an  active  or  passive  Informal  leader  that  may  seek  his  followers 
or  may  be  sought  by  them.  He  Is  "able  to  Informally  influence  other  indi¬ 
viduals'  attitudes  or  overt  behavior  in  a  desired  way  with  relative  frequency," 
[Rogers  and  Shoemaker,  p.  35]. 


/ 

/  APPLICATION 


Figure  4.  The  "optimum"  flow  of  knowledge. 

The  linker  in  this  Havelock  model  Is  isolated  from  the  user  by  the 
gatekeeper.  In  this  concept  the  gatekeeper  may  be  the  formal  or  in¬ 
formal  leader  of  the  users.  The  linker  Is  depicted  as  a  third  organ- 
iaztion. 
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Linker  Definition 


But  our  usage  of  the  term  linker  does  not  assume  a  third  organization 
or  individual  acting  as  an  intermediary  between  the  source  of  knowledge  and 
the  utilization  of  knowledge.  Our  description  of  the  linker  assumes  that  he 
operates  within  the  organization  which  receives  the  knowledge.  Such  a 
restriction  upon  the  role  of  the  linker  decreases  the  usual  typology  of 
linking  roles  to  that  of  the  leader  (gatekeeper  and  opinion  leader),  early 
adopter  of  an  innovation  (innovat  r),  and  early  knower  of  an  innovation. 

We  do  not  include  the  user  as  a  separate  role  within  the  above  typology  be¬ 
cause  the  user's  linking  role  is  defined  as:  "to  link  by  taking  initiative 
on  one's  own  behalf  to  seek  out  scientific  knowledge  and  derive  useful 
learnings  therefrom,"  [Havelock,  p.  7-4a].  If  the  user  were  to  assume  this 
role  with  a  relative  degree  of  consistency,  he  would  fall  into  the  role  of 
the  early  knower  or  early  adopter  of  an  Innovation  (a  new  thought,  behavior, 
or* ’thing  which  is  quantitatively  different  from  existing  forms)  [Barnett,  p.  7]. 

The  restriction  that  the  linker  operates  as  a  coupling  device  between 
the  source  and  use  of  knowledge  within  the  using  organization  causes  us  to 
reject  the  general  description  of  the  linker  role.  To  describe  in  "general 
terms"  the  linker's  role  as  "simply  the  gathering,  processing,  and  distri¬ 
bution  of  educational  knowledge,"  [Farr,  p.  3-4]  ignores  the  expanded  defini¬ 
tion  of  a  linker.  It  assumes  that  the  linker  *s  solely  an  intermediary 
acting  at  the  interface  between  knowledge  and  need;  a  sort  of  receiver  and 
transmitter  of  knowledge.  Such  an  assumption  does  not  recognize  the  fact 
that  the  coupling  or  linking  mechanism  within  the  user's  organization  is  only 
a  part  of  the  larger  process  of  technological  innovation  within  that  organi¬ 
zation. 

With  the  above  precepts  in  mind,  the  hypothesis  was  formulated  that  the 
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Individual  functioning  as  a  linker  within  the  user's  organization  would 
exhibit  similar  identifying  traits  and  characteristics  as  those  of  the  gate¬ 
keeper,  opinion  leader,  innovator,  and  early  knower  of  an  Innovation.  This 
hypothesis  was  the  basis  for  the  next  phase  of  the  research,  which  was  to 
identify  those  individuals  who  are  functioning  as  linkers  in  the  Naval  Civil 
Engineering  Corps.  It  appeared  that  before  relative  valuations  in  the  pre¬ 
dictive  technology  transfer  model  coefficients  8-j ,  C^  could  be  determined, 
the  linker  needed  to  be  specifically  identified.  Based  on  this  assumption 
the  identification  of  the  linker  was  selected  as  the  first  step  in  the 
process  of  defining  a  technology  transfer  mechanism  which  would  lead  to  an 
enhanced  understanding  of  a  method  of  Improving  research  and  development 
output  utilization.  The  remainder  of  the  report  discusses  the  methodology 
and  results  of  the  identification  of  the  individual  functioning  as  a  linker 
in  the  Naval  Civil  Engineering  Corps J 

Identification  of  the  Linker,  Methodology 

The  objective  of  the  second  phase  of  the  research  was  to  identify  the 
individual  functioning  as  a  linker  within  the  CEC.  The  problem  was  one  of 
developing  an  effective  but  economic  method  of  identification.  Since  the 
identification  of  the  linker  was  the  first  in  a  series  of  research  efforts 
concerning  the  linker,  the  present  study  eliminated  the  alternative  of  sur¬ 
veying  some  sample  of  the  CEC  through  random  sample  selection  techniques. 

The  ultimate  goal  of  this  phase  of  the  research  was  to  identify  a  sub  popu¬ 
lation  of  the  corps  which  exhibits  linker  characteristics  so  that  further 

1  One  must  be  careful  to  note  that  this  phase  of  the  research  is  not 
intended  to  identify  those  individuals  who  have  the  potential  to  be  linkers, 
but  only  those  individuals  who  are  functioning  as  linkers  at  the  time  of 
the  research. 
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research  can  be  conducted  using  this  sub  population.  Hence  a  sampling 
technique  would  not  be  congruent  with  the  ultimate  goal.  The  method  of 
identification  was  narrowed  to  some  type  of  self-administered  questionnaire 
because  of  the  above  constraint  and  the  size  of  the  CEC  (greater  than  1700 
officers) . 

Two  types  of  self-administered  questionnaires  were  initially  proposed 
to  accomplish  the  linker  identification  within  the  CEC.  The  first  type  was 
the  peer  ratings  method  where  members  of  an  organization  are  asked  to 
designate  the  linkers  within  the  corps  after  reading  a  description  of  the 
qualities  and  characteristics  of  a  linker.  The  second  type  was  the  self- 
designating  method  where  each  respondent  is  asked  a  series  of  questions  which 
indirectly  measures  the  degree  to  which  he  perceives  himself  to  be  a  linker. 
The  first  method  was  rejected  for  two  main  reasons:  (1)  the  number  of 
different  types  of  organizations  within  the  CEC  would  necessitate  accepting 
the  hypothesis  that  linkers  function  Independent  of  their  organizational 
context  (a  hypothesis  we  could  not  accept  because  there  has  not  been  any 
definitive  evidence  to  indicate  that  such  is  the  case  );  and  (2)  the  number 
of  organizational  environments  would  bias  the  linker  identification  toward 
Individual  organizations  and  thus  preclude  the  identification  of  a  homo¬ 
geneous  group  of  individuals  functioning  as  linkers. 

The  self-designating  method  was  accepted  as  a  viable  means  of  Identi¬ 
fication  primarily  because  it  was  the  only  method  available  which  did  not 
present  serious  drawbacks.  Naturally,  the  accuracy  with  which  respondents 
can  identify  and  report  self-perceived  Images  is  a  limitation  which  cannot 
be  denied.  But  the  self-designating  technique  offers  a  compensatory  advantage 

2 

The  longitudinal  efforts  of  our  research  project  will  attempt  to  show  the 
relative  effect  of  the  organization  upon  the  linker's  ability  to  function. 
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in  that  the  individual's  perceptions  are  what  actually  affect  his  behavior 
[Rogers  and  Shoemaker,  p.  216].  Hence,  the  method  of  identifying  the  func¬ 
tioning  linker  was  a  self-designating  type  of  questionnaire  based  upon  the 
qualities  and  characteristics  which  previous  research  had  correlated  with 
the  opinion  leader,  gatekeeper,  innovator,  and  early  knower  of  an  innovation. 

Linker  Identification  Instrument  Development 

A  self-designating  questionnaire  was  initially  developed  (see  Appendix 
One)  based  upon  an  extensive  research  of  literature  which  examined  the  charac¬ 
teristics  and  qualities  of  the  opinion  leader,  gatekeeper,  innovator,  and 
early  adopter  of  an  innovation.  The  questionnaire  was  entitled  the  Profes¬ 
sional  Preference  Census  (PPC).  It  contained  nineteen  multiple-choice 
questions  which,  in  most  cases,  offered  the  respondent  a  continuum  of  possible 
responses;  and  a  single  open-ended  question  dealing  with  biographical  data. 
Each  of  the  nineteen  multiple-choice  questions  in  the  PPC  will  be  discussed 
so  as  to  ascertain  the  characteristics  and/or  qualities  upon  which  the 
question  is  based.  But  it  must  be  kept  in  mind  that  a  single  question  is 
not  an  indicator  of  whether  or  not  an  individual  is  functioning  as  a  linker. 
Only  the  composite  total  of  the  responses  to  all  nineteen  questions  serves 
as  a  discriminating  device.  Thus,  the  attribute  and/or  characteristic  upon 
which  the  question  is  based  cannot  be  viewed  as  a  discriminating  factor  unto 
itself. 

One  of  the  primary  sources  from  which  information  was  drawn  concerning 
the  characteristics  and/or  qualities  of  the  opinion  leader,  gatekeeper, 
innovator,  and  early  knower  of  an  innovation  was  the  Diffusion  Documents 
Center  (DDC)  at  Michigan  State  University.  In  synthesizing  the  studies  at 
the  DDC,  Everett  M.  Rogers  and  F.  Floyd  Shoemaker  in  their  book  Comnuni  cation 
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of  Innovations:  A  Cross-Cultural  Approach  (1971)  have  analyzed  approximately 
1,200  empirical  reports  and  about  300  non-empirical  reports  from  a  variety 
of  authors  and  disciplines.  From  content  analysis  of  these  research  publi¬ 
cations,  Rogers  and  Shoemaker  have  developed  a  series  of  generalizations 
concerning  the  opinion  leader,  early  knower  and  early  adopter  of  an  inno¬ 
vation.  The  generalizations  combined  with  additional  research  on  the  charac¬ 
teristics  of  a  "linker"  are  the  basis  for  each  question  in  the  PPC. 

The  first  question  in  the  PPC  was,  "Indicate  what  you  expect  your  income 
ti>  be  15  years  from  now."  It  was  partially  based  upon  the  following  propo¬ 
sition  from  Rogers  and  Shoemaker: 

(1)  Earlier  adopters  have  higher  aspirations  (for  education,  occupations, 
and  so  on)  than  later  adopters  [Rogers  and  Shoemaker,  p.  188]. 

The  generalization  is  suported  by  29  of  the  39  studies  that  have  been  per¬ 
formed  [Rogers  and  Shoemaker,  p.  367-8].  Rogers  also  found  In  an  earlier 
study  that  innovators  and  early  adopters  earn  a  higher  gross  income  [Rogers,  1, 
p.  72].  In  addition.  Bell's  findings  indicated  that  with  respect  to  consumer 
durable  goods  innovators  differed  significantly  income-wise  from  non-innovators 
[Bell,  p.  90].  The  above  research  findings  led  us  to  the  conclusion  that 
question  one  would  be  a  f~  'orable  indicator  to  the  composite  linker  score. 

Question  two  was,  "Ind.cate  the  type  of  information  upon  which  you 
would  tend  to  place  the  highest  credibility."  The  question  was  based  upon  the 
assumption  that  a  "linker"  would  be  classified  as  a  "better  performer"  as 
contrasted  with  a  "poorer  performer"  in  terms  of  desired  output.  As  such, 
Massey  has  found  that  better  performing  scientific  and  technical  personnel 
tend  to  place  most  reliance  upon  information  which  they  have  stored  in  their 
own  minds,  and  second  most  on  that  stored  in  the  minds  of  others.  Formal  or 
Written  communication  was  given  lowest  relative  valuation  [Massey,  p.  57-58]. 
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Additionally,  the  Conference  on  the  Human  Factor  In  the  Transfer  of  Technology 
agreed  that  scientific  and  technological  Information  experiences  its  earliest 
transfer  in  terms  of  people-to-people  interactions  rather  than  through  formal 
publication  [Reiss,  p.  109].  Further  research  has  Indicated  that  opinion 
leaders  are  primarily  affected  not  by  the  cornnunicatlon  media  but  by  still 
other  people  [Katz,l,p.  77].  Also,  nearly  60  per  cent  of  the  Innovators  studied 
by  Blackwell  reported  word-of-mouth  communication  to  be  the  single  most 
effective  source  in  their  decision  to  adopt  an  innovation  [Blackwell,  p.  19]. 
The  assumption  was  made  that  the  source  of  information  which  the  "linker" 
perceived  to  be  the  most  credible  was  that  source  which  the  above  research 
findings  have  Indicated  to  be  the  most  effective. 

Question  three  was:  "At  the  present  time  if  you  had  to  place  yourself 
in  one  of  the  following  social  classes,  which  would  you  choose?"  The  fol¬ 
lowing  general .zations  from  Rogers  and  Shoemaker  provide  the  basis  for  this 
question: 

(1)  Earlier  adopters  have  higher  social  status  than  later  adopters 
[Rogers  and  Shoemaker,  p.  186]. 

(2)  Earlier  knowers  of  an  innovation  have  higher  social  status  than 
later  adopters  [Rogers  and  Shoemaker,  p.  108], 

(3)  Opinion  leaders  have  higher  social  status  than  their  followers 
[Rogers  and  Shoemaker,  p.  218-19]. 

The  first  generalization  is  based  upon  402  Individual  studies  of  which 
68  per  cent  are  supporting  [Rogers  and  Shoemaker,  p.  357-60].  The  second 
proposition  is  supported  by  64  per  cent  of  the  28  studies  performed  [Rogers 
and  Shoemaker,  p.  348].  The  final  generalization  has  20  of  the  27  studies 
performed  in  support  of  the  general  statement  [Rogers  and  Shoemaker,  p.  379] 
Further  research  concerning  Identifying  characteristics  of  the  gatekeeper 


Indicates  that  he  Is  likely  to  be  In  a  position  of  slightly  higher  status 
than  those  he  Influences  [Farr,  p.  10].  One  of  the  Indicators  of  social 
status  In  the  cited  studies  was  self-perceived  Identification  with  a  social 
class;  therefore,  question  three  asking  the  respondent  to  which  social  class 
he  perceives  himself  to  be  a  member  Is  consistent  with  the  above  studies. 

Both  the  fourth  question  in  the  PPC  ("Indicate  which  word,  when  placed 
In  the  following  sentence,  would  most  accurately  describe  you:  I  feel  that 

I  hear  about  new  things _ most  of  my  colleagues")  and 

the  eighteenth  question  ("Indicate  which  of  the  following  does  not  describe 
a  new  product  or  new  process")  are  based  upon  the  following  generalization 
from  Rogers  and  Shoemaker: 

(1)  Earlier  adopters  have  greater  knowledge  of  Innovators  than  later 
adopters  [Rogers  and  Shoemaker,  p.  189]. 

Forty-two  of  the  55  empirical  studies  performed  support  the  above  proposition 
[Rogers  and  Shoemaker,  p.  374-75],  Naturally,  the  identification  of  the  group 
"early  knowers  of  an  innovation"  Inherently  supports  question  four  because 
such  a  group  has  been  the  dependent  variable  in  over  100  empirical  studies 
[Rogers  and  Shoemaker,  p.  347-50]  concerned  with  relating  certain  attributes 
and  characteristics  to  this  group.  Similarly,  gatekeepers  by  definition 
act  in  "such  a  way  that  the  passing  or  not  passing  of  a  unit  through  the 
whole  channel  depends  to  a  high  degree  upon  what  happens  in  the  gate  region," 
[Lewln,  p.  199].  It  follows  from  the  functions  of  a  gatekeeper  that  he  would 
hear  of  new  things  prior  to  the  group/s  of  receivers  for  whom  he  acts  as  a 
gate.  The  above  findings  and  conclusions  are  the  basis  for  question  four  and 
eighteen's  inclusion  in  the  PPC. 

Question  five,  "Indicate  the  number  of  technical,  professional,  and/or 
scientific  society  meetings  which  you  attended  last  year,"  has  the  same  basis 
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as  question  twelve,  "Indicate  what  you  consider  your  primary  reference 
group  to  be,"  and  question  sixteen,  "How  many  miles  do  you  travel  a  year 
Independent  of  any  permanent  change  of  station."  The  following  propositions 
from  Rogers  and  Shoemaker  were  a  major  source  from  which  the  questions  were 
derived: 

(1)  Earlier  adopters  are  more  cosmopolite  than  later  adopters  [Rogers 
and  Shoemaker,  p.  189]. 

(2)  Earlier  knowers  of  an  innovation  are  more  cosmopolite  than  later 
knowers  [Rogers  and  Shoemaker,  p.  108]. 

(3)  Opinion  leaders  are  more  cosmopolite  than  their  followers  [Rogers 
and  Shoemaker,  p.  218]. 

The  first  generalization  is  supported  by  76  per  cent  of  the  174  enpirical 
studies  performed  [Rogers  and  Shoemaker,  p.  369-71].  The  second  proposition 
is  supported  by  five  of  the  five  studies  performed  [Rogers  and  Shoemaker, 
p.  349-50];  while  the  final  conclusion  is  based  on  13  studies,  77  per  cent 
of  which  favor  the  general  statement  [Rogers  and  Shoemaker,  p.  378].  Cosrao- 
politeness  is  defined  as  "the  degree  to  which  an  individual's  orientation 
is  external  to  a  particular  system,"  [Rogers  and  Shoemaker,  p.  89],  The 
dichotomy  is  between  local  and  cosmopolitan  individuals.  The  local  largely 
confines  his  interests  and  activities  to  the  organization  or  comtunity  of 
which  he  is  an  integral  member.  The  cosmopolitan  is  more  oriented  toward 
that  which  is  common  to  all  the  world  or  that  which  is  something  greater  than 
the  limited  local  environment.  Coleman,  Katz,  and  Henze!  found  that  "the 
physician  innovator  is  more  often  to  be  found  in  attendance  at  out-of-town 
meetings  of  medical  groups;  visit  out-of-town  medical  institutions  and 
teaching  hospitals  .  .  .  ;  and  look  to  a  greater  number  of  out-of-town 
medical  institutions  as  sources  of  their  medical  knowledge  [Katz,  2,  p.  78]. 
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One  of  the  characteristics  Farr  cited  as  distinguishing  the  gatekeepers  from 
the  remainder  of  the  audience  was  their  "cosmopollteness— their  general 
orientation  toward  persons  and  topics  external  to  their  own  group.  They  are 
more  likely  to  attend  conventions,  be  interested  in  new  things,  belong  to 
special  organizations,  and  have  personal  contacts  with  individuals  outside 
their  owr.  group,"  [Farr,  p.  10].  Obviously,  the  above  research  identifies 
numerous  characteristics  which  could  serve  as  the  basis  for  a  question.  But, 
given  the  limiting  parameters  associated  with  the  self-designating  question¬ 
naire  and  the  rather  unique  audience  for  this  questionnaire,  questions  five, 
twelve,  and  sixteen  appeared  to  be  a  viable  means  of  utilizing  the  "cosmo¬ 
polite  nature"  of  a  linker  as  a  discriminating  instrument. 

Question  six  asked,  “When  you  are  on  the  job,  do  you  most  prefer  work 
that  is?"  The  alternatives  ranged  from  “concerned  with  accomplishing  a 
specific  task"  to  "concerned  with  attempting  to  solve  a  challenging  but  not 
specifically  assigned  task."  The  question  was  based  upon  the  following 
proposition  from  Rogers  and  Shoemaker: 

(1)  Earlier  adopters  have  higher  levels  of  achievement  motivation 
than  later  adopters  [Rogers  and  Shoemaker,  p.  188]. 

The  generalization  is  derived  from  23  empirical  studies  of  which  61  per  cent 
support  the  conclusion  [Rogers  and  Shoemaker,  p.  367].  Rogers  went  on  to 
define  achievement  motivation  as  a  "social  value  which  emphasizes  a  desire 
for  excellence  In  order  for  an  Individual  to  attain  a  sense  of  personal 
accomplishment,"  [Rogers  and  Shoemaker,  p.  188],  Further  research  by  Roberts 
indicates  that  "the  higher  performers,  when  measured  by  the  Thematic  Apper¬ 
ception  Test  generally  show  a  high  need  for  achievement,"  [Roberts,  p.  235]. 
These  research  findings  when  combined  with  the  intuitive  feeling  of  the 
researchers  that  the  "linker"  would  be  challenge  rather  than  task-oriented 


created  the  foundation  for  question  six. 

The  seventh  question  in  the  PPC  asked  the  respondent,  "In  the  past  month 
how  many  times  have  you  sought  further  information  about  an  idea  which  you 
thought  to  be  new  and  useful  to  your  work?"  It  was  derived  from  the  following 
conclusion  from  Rogers  and  Shoemaker? 

(1)  Earlier  adopters  seek  information  about  innovations  more  than  later 
adopters  [Rogers  and  Shoemaker,  p.  189]. 

The  neneralization  is  based  on  14  empirical  studies;  only  2  of  which  do  not 
support  the  conclusion  [Rogers  and  Shoemaker,  p.  374].  Additional  research 
Indicated  that  the  gatekeeper  actively  seeks  out  information  and  then  makes 
it  available  to  the  rest  of  the  audience  [Farr,  p.  10].  Also,  since  the 
opinion  leader,  gatekeeper,  innovator,  and  early  knower  of  an  innovation  use 
mass  media  and  other  sources  of  external  information  more  extensively  than 
their  counterparts,  Thorelli  [p.  427-28]  has  found  that  consumer  qroups  who 
have  greater  exposure  to  the  mass  media  tend  to  consult  each  of  several  pro¬ 
duct  information  sources  more  extensively  for  product  information  in  general 
than  those  who  are  not  exposed  to  a  considerable  amount  of  mass  media.  The 
research  findings  were  consistent  with  the  belief  by  the  researchers  that  a 
"linker"  would  tend  to  actively  seek  information  to  a  greater  extent  than 
would  other  individuals  within  the  user  organization. 

Question  eight,  "Indicate  the  frequency  with  which  your  colleagues  came 
to  you  in  the  past  month  for  work  related  information  and/or  advice"  and 
question  fifteen,  "During  the  last  mo”th,  indicate  the  relative  frequency 
with  which  you  recommend  a  specific  journal  and/or  magazine  article  to  a 
colleague  which  dealt  with  a  work  related  topic"  are  based  upon  Rogers  and 
Shoemaker's  conclusion  that: 

(1)  Earlier  adopters  have  a  higher  degree  of  opinion  leadership  than 
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later  adopters  [Rogers  and  Shoemaker,  189]. 

Sixty-one  of  the  80  empirical  studies  relating  Innovativeness  to  opinion 
leadership  support  the  above  generalization  [Rogers  and  Shoemaker,  p.  375-76]. 
Inherent  in  the  definition  of  opinion  leadership  is  the  concept  that  infor¬ 
mation  flows  both  to  and  from  the  opinion  leader.  Reynolds  and  Dardin  have 
identified  several  findings  In  the  literature  which  tend  to  support  the 
concept  that  there  is  a  two-way  transfer  of  information  with  respect  to 
opinion  leaders  and  non-leaders.  They  have  found  that  opinion  leaders  are 
more  active  as  receivers  of  product  Information  from  personal  sources  than 
non-leaders  [Reynolds,  p.  449].  Bales  [p.  2-7]  review  of  opinion  leadei — non¬ 
leader  interaction  studies  revealed  that  those  individuals  who  transmitted 
most  frequently  also  received  the  largest  number  of  communications.  Addi¬ 
tional  research  concludes  that  "there  seems  to  be  no  question  that  the  first 
users  of  a  product  or  service  (innovators)  are  active  in  the  word-of-mouth 
channel  [Blackwell,  p.  15].  It  further  states  that  when  innovators  are 
compared  with  the  population  as  a  whole,  they  are  asked  significantly  more 
frequently  for  their  opinion  about  new  things,  and  are  significantly  more 
prone  to  relate  unprompted  experiences  about  innovations  to  others.  The 
study  also  produced  significant  results  which  indicated  that  innovators  per¬ 
ceive  themselves  to  be  more  active  disseminators  of  new  product  information 
than  most  people  [Blackwell,  p.  16-17].  As  Rosenbloom  and  Wolek  [p.  102] 
stated,  "The  values  that  lead  one  man  to  seek  to  keep  up  with  his  field,  or 
the  social  bonds  that  lead  another  to  call  his  attention  to  certain  infor¬ 
mation,  are  as  much  a  part  of  the  information  transfer  system  as  are  con¬ 
ferences,  journals,  and  documentation  system.  The  above  research  findings 
were  the  basis  for  the  construction  of  two  questions  which  would  discriminate 
with  respect  to  the  relative  frequence  with  which  the  respondent  "transmitted 
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and  received"  Ideas  and/or  Information. 

The  ninth  question  in  the  PPC  asked  the  respondent  to;  "Indicate  the 
level  within  the  social  strata  to  which  you  would  aspire  to  be  10  years 
from  now."  It  is  based  upon  the  concept  of  social  mobility,  which  according 
to  Upset  and  Bendix  [p.  1]  is  "the  process  by  which  Individuals  move  from 
one  position  to  another  In  society— positions  which  by  general  consent  have 
been  given  specific  hierarchial  values.  Specifically,  Rogers  and  Shoemaker 
conclude  that: 

(1)  Earlier  adopters  have  a  greater  degree  of  upward  social  mobility 
than  later  adopters  {Rogers  and  Shoemaker,  p.  186]. 

The  conclusion  was  derived  from  five  empirical  studies  of  which  100  per  cent 
support  the  general  statement  [Rogers  and  Shoemaker,  p.  361].  It  was  felt 
that  a  "linker"  operating  in  an  environment  of  technological  innovation  would 
perceive  himself  to  not  only  be  of  higher  status,  but  would  also  perceive 
himself  to  be  indirectly  striving  for  still  higher  levels  of  social  status. 

The  tenth  question  was,  "Indicate  the  dollar  budget  for  which  you  have 
control  at  your  present  billet."  It  was  based  upon  the  assumption  that  the 
following  generalization  from  Rogers  and  Shoemaker  [p.  186]  was  applicable 
to  the  military  environment. 

(1)  Earlier  adopters  have  larger  sized  units  (farms  and  so  on)  than 
later  adopters. 

The  proposition  was  based  on  222  empirical  studies  in  disciplines  ranging  from 
rural  sociology  to  marketing  to  medical  sociology.  Sixty-seven  per  cent  of 

^  One  should  note  that  such  questions  do  not  assure  the  existence  of  a  trait 
of  generalized  opinion  leadership.  The  questions  are  a  direct  result  of  the 
phenomenon  that  innovativeness  elicits  a  certain  degree  of  opinion  leadership; 
but  only  with  respect  to  the  innovation  in  question  [Robertson,  p.  54]. 
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the  studies  support  the  conclusion  [Rogers  and  Shoemaker,  p.  361-3]. 

Question  eleven  ("In  your  experience,  which  of  the  following  do  you  tend 
to  rely  most  heavily  upon  as  a  source  of  technical  information?")  was  based  on 
a  number  of  research  findings  related  to  the  flow  of  technical  and/or  scientific 
information.  The  (central  theme)  of  the  question  was  the  theory  developed 
by  McDonough  that  a  communication  receiver  assigns  values  to  information 
channels.  The  absolute  value  given  any  one  channel  differs  from  individual 
to  individual,  but  the  extent  of  use  of  a  channel  will  depend  on  its  relative 
valuation  by  a  receiver  vis-a-vis  other  available  channels  [Rovelstad,  p.  40]. 
Consequently,  question  eleven  is  asking  the  respondent  to  recall  which  channel 
of  information  he  perceives  to  be  most  important.  Research  has  indicated 
that  "innovators  ...  get  their  ideas  directly  from  their  colleagues" 

[Riley,  p.  544].  A  related  marketing  study  of  durable  goods'  innovators  by 
Beil  [p.  91]  pointed  out  that  informal  sources  of  communication  appeared  to  be 
most  effective  in  reaching  the  innovators.  Over  one-third  of  the  innovators 
responded  that  friends  were  the  original  source  of  Information  regarding  the 
products  studied.  Less  than  15  per  cent  mention  any  type  of  mass  media. 

Project  Hindsight,  a  Defense  Department  study  of  the  origins  of  information 
and  ideas  which  were  of  primary  importance  in  development  of  twenty  operational 
weapon  systems,  showed  that  in  70  per  cent  of  the  cases  personal  contact  was 
the  medium  by  which  the  information  was  introduced  into  the  using  system 
[Rosenbloom  and  Wolek,  p.  14].  Additionally,  Allen  [p.  137-153]  reported 
that  better  performing  groups  rely  more  than  poorer  performers  upon  internal 
sources  of  information  as  contrasted  with  external  sources  of  information. 

But  he  went  on  to  point  out  that  the  gatekeeper  (a  member  of  the  better  per¬ 
forming  group)  is  unusually  active  as  a  collector  and  disseminator  of  tech¬ 
nical  information,  not  only  from  person-to-person  contacts  within  the  firm. 
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but  also  from  literature  and  personal  contacts  outside  the  firm.  The  above 
findings  led  us  to  the  conclusion  that  the  gatekeeper  and  innovator  Mould 
tend  to  value  the  interpersonal  information  channels  to  a  greater  degree 
than  the  non-personal  channels,  even  though  their  exposure  to  both  is  greater 
than  their  counterparts.  Two  generalizations  by  Rogers  and  Shoemaker  [p.  189] 
lend  credence  to  the  observation  that  a  "linker"  would  tend  to  be  highly 
active  in  the  interpersonal  channels: 

(1)  Earlier  adopters  have  greater  exposure  to  interpersonal  communication 
channels  than  later  adopters. 

(2)  Earlier  knowers  of  an  innovation  have  more  exposure  to  interpersonal 
channels  of  communication  than  late  knowers  [Rogers  and  Shoemaker, 

p.  108]. 

Forty  six  of  60  empirical  studies  support  the  first  conclusion  [Rogers 
and  Shoemaker,  p.  374];  while  16  of  18  studies  support  the  second  general 
statement  [Rogers  and  Shoemaker,  p.  349].  Naturally,  exposure  does  not 
connote  reliance;  but  exposure  to  the  interpersonal  channels  merely  indicates 
that  "linker  types"  are  highly  exposed  to  the  channels  upon  which  the  research 
shows  that  they  tend  to  place  most  reliance. 

Question  thirteen  was:  "Indicate  the  total  number  of  journals,  magazines 
and  newspapers  which  you  regularly  read."  A  primary  reason  for  its  inclusion 
in  the  PPC  is  the  following  propositions  from  Rogers  3nd  Shoemaker  [p.  189]: 

(1)  Earlier  adopters  have  greater  exposure  to  mass  media  communication 
channels  than  later  adopters. 

(2)  Earlier  knowers  of  an  innovation  have  more  exposure  to  mass  media 
channels  of  communication  than  late  knowers  [Rogers  and  Shoemaker, 

p.  108]. 

(3)  Opinion  leaders  have  greater  exposure  to  mass  media  than  their 
followers  [Rogers  and  Shoemaker,  p.  218]. 
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The  first  generalization  is  based  on  116  empirical  studies  of  which  69 
per  cent  support  the  statement  [Rogers  and  Shoemaker,  p.  372-73];  the  second 
on  29  studies  of  which  62  per  cent  support  the  conclusion  [Rogers  and  Shoemaker, 
]).  348];  and  the  final  on  10  studies  of  which  90  per  cent  are  supporting 
[Rogers  and  Shoemaker,  p.  378].  In  addition,  research  concerning  the  gate¬ 
keepers'  has  shown  that  “they  use  mass  media  and  other  sources  of  Information 
external  to  their  own  group  more  frequently"[Farr,  p.  10]  than  do  the  group/s 
of  receivers  for  whom  they  act  as  a  gate.  Further  research  by  Lazarsfeld 
and  others  [p.  50-51]  concluded  that  "compared  with  the  rest  of  the  population, 
bpinion  leaders  were  found  to  be  considerably  more  exposed  to  the  radio,  to 
the  newspaper,  and  to  magazines,  that  Is  to  the  formal  media  of  communication." 
More  recent  research  substantiates  the  findings  that  opinion  leaders  tend  to 
be  more  exposed  to  mass  communications  than  non-leaders,  particularly  to 
topic-relevant  media  [Thorelli,  p.  452].  Similarly,  Katz  [2,p.78j  found  that 
the  medical  innovator  was  more  likely  to  subscribe  to  a  larger  number  of 
medical  journals.  Engel,  et  al.  [p.  4],  found  that  the  innovator,  when 
compared  to  the  general  population,  more  frequently  was  a  subscriber  to  five 
or  more  magazines.  The  above  research  findings  offered  a  wide  spectrum  of 
possible  questions  that  could  be  developed  so  as  to  utilize  "exposure  to 
mass  media"  as  a  discriminating  variable— question  thirteen  appeared  to  be  a 
viable  means  with  which  to  do  so. 

The  apparent  conflict  In  the  research  results  presented  as  substantiation 
for  question  eleven  and  question  thirteen  is  resolved  by  the  fact  that  the 
"Innovation-decision  process"  is  often  viewed  as  four  sequential  functions: 

(1)  knowledge— the  individual  is  exposed  to  the  Innovation's  existence  and 
gains  some  understanding  of  how  it  functions,  (2)  persuasion— the  individual 
forms  a  favorable  or  unfavorable  attitude  toward  the  innovation,  (3)  decision 
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—the  Individual  engages  In  activities  which  lead  to  a  choice  to  adopt  or 
reject  the  Innovation,  and  (4)  confirmation— the  Individual  seeks  reinforcement 
for  the  Innovation— decision  he  has  made  [Rogers  and  Shoemaker,  p.  132]. 
Considering  this  descrlptlonand  two  generalizations  from  Rogers  and  Shoemaker, 
the  seeming  discrepancy  between  the  reported  research  finding  for  questions 
eleven  and  thirteen  is  resolved. 

(1)  Mass  media  channels  are  relatively  more  important  at  the  knowledge 
function,  and  Interpersonal  channels  are  relatively  more  important 
at  the  persuasion  function  in  the  innovation-decision  process 
[Rogers  and  Shoemaker,  p.  255]. 

(2)  Cosmopolite  communication  channels  (channels  from  outside  the  social 
system  being  investigated)  are  relatively  more  important  at  the 
knowledge  function,  and  local ite  channels  are  relatively  more 
important  at  the  persuasion  function  in  the  innovation-decision 
process  [Rogers  and  Shoemaker,  p.  258], 

Eighteen  of  20  studies  support  the  first  conclusion  [Rogers  and  Shoemaker, 
p.  382-3];  while  6  of  7  studies  support  the  second  general  statement  [Rogers 
and  Shoemaker,  p.  383].  Similar  findings  were  reported  by  Engel,  et  al.  [p.  7], 
indicating  that  word-of-mouth  communication  was  the  most  important  source  of 
information  in  the  final  stage  prior  to  trial,  but  the-  mass  media  played  an 
important  role  in  stimulating  awareness  and  initial  interest  in  the  early 
stages  of  the  innovative  process.  These  research  findings  clearly  established 
the  logic  which  refuted  the  apparent  inconsistencies  in  the  reported  research 
findings  for  question  eleven  and  thirteen. 

The  fourteenth  question  in  the  PPC  was:  "Indicate  which  of  the  following 
best  characterizes  your  approach  to  an  innovative  idea."  The  choices  ranged 
from  "venturesome— very  eager  to  try  new  ideas"— to  "prefer  to  only  use 
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proven  Ideas."  The  responses  were  selected  from  a  continuum  of  characteristics 
which  began  with  venturesomeness  as  a  dominant  value  of  the  Innovator  and 
continued  to  skepticism  as  a  dominant  value  of  the  stabilizer,  (the  last  to 
adopt  an  innovation).  The  continuum  was  based  upon  Rogers  and  Rogers  [p.  330] 
observations  of  the  five  adopter  categories  (a  classification  of  individuals 
within  a  social  system  on  the  basis  of  Innovativeness).  Additional  research 
by  Polltz  [p.  51]  lends  support  to  the  hypothesis  that  venturesomeness  is  a 
general  attribute  of  the  Innovator.  Polltz  concluded  that:  "In  the  course 
of  studying  the  reaction  of  consumers  to  the  products  which  have  been  Intro¬ 
duced,  it  was  observed  that  Individuals  do  differ  with  respect  to  venturesome¬ 
ness.  There  are  some  individuals  who  are  of  the  adventurous  type.  They  are 
the  people  who  are  the  first  to  buy  new  products  and  try  innovations.  On  the 
other  end  of  the  scale  there  are  people  who  tend  to  be  extremely  cautious. 

These  are  the  people  who  will  buy  a  new  product  only  after  It  has  been  proven 
that  the  new  product  is  worthwhile.  Further  research  by  Robertson  [p.  220] 
on  the  determinants  of  innovative  behavior  indicates  that  venturesomeness 
makes  the  greatest  contribution  of  any  of  the  seven  predlsposltional  factors 
which  he  researched  (social  mobility,  prlviledgedness,  venturesomeness, 
cosmopollteness,  interest  polymorphism,  social  integration  and  personality) 
toward  the  overall  difference  between  the  average  point  scores  of  innovators 
and  non-innovators  when  a  linear  discriminate  function  was  used  to  assign 
weights  to  the  various  predispositional  factors.  After  further  analysis, 
Robertson  [p.  220]  went  on  to  conclude  that  "innovators  preceive  themselves 
as  innovators."  The  conclusion  from  the  research  findings  was  that  a  ques¬ 
tion  should  be  developed  which  dealt  with  the  respondent^  perceived  identi¬ 
fication  as  an  innovator  using  venturesomeness  as  a  key  identifying  charac¬ 
teristic  of  the  innovator.  As  a  result,  question  fourteen  was  developed. 
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Question  seventeen  was  a  situational  type  of  question  In  which  the  respondent 
was  asked  to  “Indicate  which  of  the  following  financial  decisions  you  would 
advise  Mr.  E.  to  make  for  his  home  Improvements."  It  was  a  projective 
question  In  that  the  respondent's  attitude  and  feelings  toward  assuming  defat 
and  entering  Into  a  credit  relationship  would  be  indicated  In  his  financial 
advice  to  Mr.  E..  The  question  was  based  upon  the  following  generalization 
from  Rogers  and  Shoemaker  [p.  186]: 

(1)  Earlier  adopters  have  a  more  favorable  attitude  toward  credit 
(borrowing)  than  later  adopters. 

The  statement  Is  based  on  25  studies  of  which  76  per  cent  support  the 
conclusion  [Rogers  and  Shoemaker,  p.  363].  This  proposition  is  the  basis 
for  question  seventeen. 

Question  nineteen  Is  the  same  type  of  question  as  number  seventeen 
except  that  It  asked  the  respondent  to  "Please  check  the  lowest  probability 
that  you  would  consider  acceptable  to  make  it  worthwhile  for  Mr.  A.  to 
take  the  new  job."  It  Is  also  a  projective  question  which  will  Indirectly 
indicate  the  respondents  general  tendency  to  assume  risk.  Rogers'  and 
Shoemaker's  [p.  188]  generalization  provided  the  basis  for  the  final  question 
in  the  PPC. 

(1)  Earlier  adopters  have  a  more  favorable  attitude  toward  risk  than 
later  adopters. 

Twenty-seven  of  the  thirty-seven  empirical  studies  performed  with 
risk  as  the  independent  variable  support  the  general  statement  [Rogers  and 
Shoemaker,  p.  366].  This  proposition  Is  the  basis  upon  which  the  final 
question  Is  based. 


Validity  Instrument  Development 


Prior  to  Initial  administration  of  the  PPC,  an  oral  questionnaire  was 
developed  entitled  the  Oral  Linker  Census  (OLC)  [see  Appendix  Two].  The  ques¬ 
tions  in  the  PPC  were  the  basis  for  the  OLC.  It  was  designed  to  be  adminis¬ 
tered  to  those  respondents  which  the  PPC  identified  as  linkers  (individuals 
with  an  extremely  high  score  on  the  PPC)  and  to  those  it  identified  as  stabi¬ 
lizers  (individuals  with  an  extremely  low  score  on  the  PPC).  The  purposes  of 
the  OLC  were  twofold:  (1)  to  ascertain  whether  or  not  the  written  question¬ 
naire  was  discriminating  accurately  with  respect  to  the  hypothesized  charac¬ 
teristics  of  a  linker,  and  (2)  to  determine  the  respondent's  interpretation 
of  certain  phrases,  words,  and  questions  in  the  written  questionnaire,  e.g., 
"primary  reference  group,"  "source  of  technical  information  about  an  idea  ..." 
The  OLC  contained  six  open-ended  questions,  each  of  which  were  scored  fro*-.  1 
to  10  by  the  interviewer.  The  score  was  based  upon  the  interviewer's  subjec¬ 
tive  evaluation  of  the  degree  to  which  the  individual's  response  to  the  ques¬ 
tion  indicated  that  he  possessed  the  characteristics  of  a  linker  (score  of  10 
or  9),  potential  linker  (8,7),  member  of  the  non-discriminating  majority  (6,5), 
potential  stabilizer  (4,3),  or  stabilizer  (2,1). 

Testing  of  PPC  and  OLC 

With  the  Professional  Preference  Census  and  its  counterpart,  the  Oral 
Linker  Census  developed,  the  decision  was  made  to  initially  administer  the  two 
questionnaires  to  the  27  Civil  Engineer  Corps  Officers  who  lived  in  the  Monterey 
area  and  to  73  students  in  four  different  sections  of  a  fundamental  management 
class  (MN  3105)  at  the  Naval  Postgraduate  School.  The  initial  administration 
was  solely  for  the  purpose  of  refining  both  instruments  prior  to  their  use  in  the 
entire  Civil  Engineer  Corps. 


The  vast  majority  of  the  trial  sample  (95  per  cent)  were  attending  the 
Naval  Postgraduate  School  when  the  PPC  was  administered  to  then'.  As  a  result, 
they  were  specifically  asked  to  complete  the  census  in  the  context  of  their 
last  duty  station.  In  addition,  they  were  requested  to  constructively  criti¬ 
cize  and  evaluate  the  questions  in  the  PPC  In  terms  of  their  Intent,  content, 
length,  etc..  An  explanation  of  the  eventual  purpose  of  the  PPC  was  not  given 
in  the  accompanying  cover  letter  in  order  to  avoid  the  introduction  of  unnec¬ 
essary  bias  into  the  results. 

As  predicted  the  response  rate  of  the  73  students  was  100  per  cent,  while 
the  corresponding  rate  for  the  27  CEC  officers  was  67  per  cent.  Both  groups 
were  combined  into  one  sample  for  the  data  analysis  which  identified  those 
Individuals  who  perceived  themselves  to  be  functioning  as  a  linker  or  stabi¬ 
lizer  at  their  last  duty  station.  The  data  analysis  involved  assigning  to  each 
response  for  each  question  a  value  from  one  to  five.  The  value  assignment 
was  based  upon  the  previously  mentioned  research  for  each  question  in  the  PPC. 

A  response  was  given  a  value  of  five  if  it  identified  a  positive  linker  attri¬ 
bute,  while  a  response  assigned  the  value  of  one  was  indicative  of  a  non-linker 
or  stabilizer  attribute.  The  gradation  of  values  between  one  and  five  was 
merely  an  indication  of  whether  the  response  tended  toward  linker  or  stabilizer 
characteristics.  From  the  values  assigned  to  the  response  to  each  question, 
a  composite  score  was  developed  which  served  as  the  means  of  identifying  those 
individuals  who  were  functioning  as  linkers. 

Based  upon  a  method  similar  to  Roger's  (2,  p.  345-54]  classification  of 
adopters,  the  composite  scores  of  the  trial  sample  were  divided  into  groups  on 
the  basis  of  the  standard  deviation  of  the  sample  scores.  The  standard  devia¬ 
tion,  being  a  measure  of  dispersion  about  the  mean,  offered  an  initial  method 
by  which  the  sample  could  be  classified.  Given  the  total  distribution  of 
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scores  from  the  trial,  the  respondents  Indicating  linker  characteristics  were 
those  Individuals  who  had  a  score  on  the  PPC  which  was  greater  than  two  stand¬ 
ard  deviations  above  the  mean  score.  Those  respondents  who  had  a  score  be¬ 
tween  the  mean  score  plus  two  standard  deviations  and  the  mean  score  plus  one 
standard  deviation  were  identified  as  "potential  linkers."  The  area  between 
the  mean  score  plus  one  standard  deviation  and  the  mean  score  minus  one  stand¬ 
ard  deviation  was  referred  to  as  the  non-discriminating  majority.  Those  re¬ 
spondents  with  a  score  between  the  mean  score  minus  one  standard  deviation  and 
the  mean  score  minus  two  standard  deviations  were  labeled  potential  stabili¬ 
zers;  while  a  respondent  with  a  score  less  than  two  standard  deviations  below 
the  mean  score  was  characterized  as  a  stabilizer  (a  graphical  representation 
of  the  above  categorization  is  shown  in  Figure  5). 


X-2(S)  X-S  X  5C+S  X+2(S) 

X  3  mean  score 

S  »  standard  deviation 

Figure  5.  Categorization  of  the  Population  Assuming  a  Normal  Distribution 

Linkers  were  those  having  a  high  score,  and  stabilizers  were  those 
having  a  low  score.  Potential  stabilizers  and  potential  linkers  and 
the  non-discriminating  majority  were  distributed  between  these  limits 
as  indicated. 
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Using  this  classification  scheme,  the  trial  was  divided  Into  five  groups: 
linkers,  potential  linkers,  non-discriminating  majority,  potential  stabilizers, 
and  stabilizers.  The  linkers'  and  potential  linkers'  responses  to  the  PPC 
were  grouped  and  analyzed  by  question.  Similar  grouping  and  analyzing  was 
done  for  the  stabilizers  and  potential  stabilizers.  Finally,  the  responses 
from  the  two  groups  were  compared  so  as  to  ascertain  whether  or  not  Individual 
questions  were  accurately  discriminating.  From  this  analysis,  it  was  apparent 
that  questions  3,  10,  16,  and  18  in  the  PPC  were  not  differentiating  with  re¬ 
spect  to  the  linkers  and  stabilizers.  Consequently,  questions  3,  10,  16,  and 
18  were  omitted  from  the  composite  score.  The  deletion  of  these  four  questions 
from  the  simulation  process  necessary  to  derive  the  composite  score  and  the  re¬ 
sultant  change  in  the  mean  score  and  standard  deviation  produced  minor  varia¬ 
tions  in  the  individual  composition  of  the  five  linking  groups. 

Mow  that  the  trial  had  been  divided  into  five  grouos,  the  respondents 
identified  as  linkers  and  stabilizers,  those  potential  linkers  with  high  scores, 
and  those  potential  stabilizers  with  low  scores  were  administered  the  Oral 
Linker  Census.  The  number  of  respondents  who  were  interviewed  was  17.  As  a 
result  of  the  oral  interview  each  respondent  was  subjectively  given  a  score  on 
the  OLC  according  to  previously  mentioned  scoring  system.  Correlation  be¬ 
tween  the  score  on  the  OLC  and  the  score  on  the  PPC  was  extremely  high  except 
in  one  case.  In  this  instance,  the  individual's  score  on  the  PPC  indicated  he 
was  an  "above-average"  potential  linker,  whereas  his  score  on  the  OLC  indicated 
he  was  a  "below-averaqe"  potential  linker  approaching  the  non-discriminating 
majority.  Resolution  of  the  inconsistent  scores  indicated  that  an  apparent 
weakness  in  the  PPC  was  its  unintentional  bias  toward  self-generated  inventive 
behavior.  In  other  words,  a  respondent  whose  behavior  closely  paralleled  that 
of  an  inventor  who  creates  or  develops  new  ideas  rather  than  an  innovator  who 
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is  the  earliest  adopter  of  new  ideas  could  obtain  a  relatively  high  score  on 
the  PPC  even  though  he  actually  exhibited  an  extremely  low  propensity  to  trans¬ 
fer  knowledge.  Adjustments  were  made  in  the  PPC  so  that  it  could  properly 
discriminate  such  behavior  by  making  the  questions  concerning  information  trans¬ 
fer  (5,  7,  8,  11,  and  15)  more  explicity. 

Revision  of  the  Professional  Preference  Census 

Since  the  purpose  of  the  trial  sample  was  to  refine  both  the  PPC  and  the 
OLC,  several  modifications  were  made  to  both  of  the  questionnaires  prior  to 
administering  them  to  the  entire  CEC.  The  Revised  Professional  Preference 
Census  (RPPC)  [see  Appendix  Three]  not  only  eliminated  questions  3,  10,  16, 
and  18,  but  also  added  three  new  questions  and  extensively  altered  all  but 
four  of  the  remaining  questions  in  the  PPC  (6,  9,  17,  and  19). 

Question  one  was  changed  from  one  concerning  annual  Income  expectations 
to:  "Assuming  that  you  were  to  make  the  Navy  a  career,  what  would  be  the 
highest  rank  to  which  you  would  aspire?"  The  basis  for  the  question  was  the 
same;  only  the  method  of  determining  "higher  individual  aspirations"  was 
changed.  The  basic  reason  for  the  alteration  was  that  the  rigidity  of  the 
military  income  structure  tended  to  bias  the  responses  toward  those  individuals 
who  did  not  intend  to  make  the  Navy  a  career.  As  a  result,  "career  aspira¬ 
tions"  appeared  to  be  an  indicator  which  would  equate  the  military  and  civilian 
environments  without  a  structured  predisposition  for  a  particular  response. 

Only  minor  changes  were  performed  on  question  two.  The  alterations  in¬ 
volved  making  the  responses  more  explicit  with  respect  to  the  respondents  in¬ 
terpretation  of  particular  phrases,  e.g.,  "associated  staff"  was  used  rather 
than  "colleagues"  so  as  to  purposefully  limit  the  number  of  potential  defini¬ 
tions  associated  with  the  word  "colleagues."  Similar  modifications  were  per- 
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formed  on  question  fourteen  in  the  PPC,  which  was  re-numbered  as  question 
eighteen  in  the  RPPC. 

The  change  in  question  three  in  the  RPPC  involved  making  the  actual  ques¬ 
tion  more  specific,  i.e.,  "work-related  developments  in  rry  professional  area" 
was  used  in  place  of  "things."  The  latitude  in  interpretation  which  "things" 
allowed  caused  some  confusion  in  the  individual's  response  to  the  question. 

The  use  of  the  general  term  "things"  led  to  misleading  results  because  of  the 
following  two  reasons:  (1)  the  census  was  designed  to  identify  linkers  func¬ 
tioning  as  a  linker  in  general  because  it  is  not  known  whether  or  not  such  an 
individual  exists;  and  (2)  the  earlier  knowing  of  an  innovation  is  not  a  gen¬ 
eralized  trait  which  pervades  all  knowledge. 

Question  four  in  the  RPPC  ("In  the  past  year,  how  many  nonroutine,  work- 
related  projects  have  been  completed  for  which  you  supplied  the  original  idea?") 
was  an  addition  to  the  census.  Its  inclusion  in  the  RPPC  was  based  upon  the 
definition  of  an  innovator  as  the  earliest  adopter  of  an  idea  or  system  of 
tnought  which  the  individual,  or  organizational  entity  to  which  he  is  a  mem¬ 
ber  perceives  to  be  new.  Even  though  the  innovator  is  usually  not  a  "creator" 
in  the  inventive  sense  cf  the  word,  it  was  hypothesized  that  the  number  of 
nonroutine,  work-related  projects  for  which  an  individual  supplied  the  original 
idea  would  be  a  measure  of  the  respondent's  innovativeness.  Hence,  the  in¬ 
novator,  being  eager  to  try  new  ideas,  would  instigate  and  complete  a  greater 
number  of  projects  for  which  he  supplied  the  original  id^a  than  would  the  later 
adopter  of  an  innovation.  The  impetus  for  the  above  reasoning  was  a  direct 
consequence  of  the  results  from  the  OLC  interviews  with  the  respondents  which 
the  PPC  categorized  as  linkers. 

Two  modifications  were  made  to  question  five:  (1)  "meetings"  was  ex¬ 
plicitly  defined  as  "meetings  and/or  conventions  which  involved  personnel 
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other  chan  your  immediate  circle  of  colleagues,"  and  (2)  the  range  of  the 
possible  responses  was  reduced.  Questions  eight  and  fifteen  (nine  and  six¬ 
teen,  respectively,  in  the  RPPC)  had  similar  alterations.  In  eight,  the  word 
"colleagues"  was  replaced  witn  "subordinates,  peers  and/or  superiors"  because 
of  the  variety  of  interpretations  which  "colleagues"  elicited.  Also,  the 
reason  for  the  individual  coming  to  the  respondent  was  clarified  by  adding  t^er 
phrase:  "which  was  not  a  function  of  your  formal  position"  after  "advice." 

In  question  fifteen,  the  intent  of  the  question  was  broadened  by  using  "s£e-^ 
cific  item  of  interest,  e.g.,  journal  article,  research  report,  or  a  lead  to 
either"  rather  than  "a  specific  journal  and/or  magazine  article."  The  altera¬ 
tions  did  not  change  the  basis  for  the  questions,  but  only  attempted  to  reword 
them  in  order  that  the  responses  accurately  discriminate  on  the  basis  of  the 
research.  In  addition,  both  question's  choice  of  frequencies  was  changed  as  a 
result  of  the  trial  samples  responses  and  comments.  Response  frequencies  were 
also  changed  for  questions  seven  and  ten  in  the  RPPC. 

Question  eleven  in  the  RPPC  ("Indicate  the  number  of  technical,  '•.cientific, 
and/or  professional  societies  to  which  you  hold  ci  rent  membership.")  was 
added  to  the  census  in  place  of  question  sixteen  in  the  PPC  which  dealt  with 
the  number  of  miles  the  respondent  traveled.  The  basis  for  question  eleven 
was  the  same  as  for  question  sixteen,  i.e.,  cosmopoliteness.  Since  a  dominant 
characteristic  of  the  gatekeeper,  opinion  leader,  innovator,  and  early  knower 
is  his  general  orientation  to  things  outside  his  own  group,  it  was  agreed  that 
membership  in  external  societies,  groups,  etc.  would  be  a  viable  indicator  of 
the  respondent's  cosmopoliteness.  As  previously  mentioned,  research  has  shown 
that  a  linker  is  more  likely  to  belong  to  special  organizations  because  of  his 
tendency  to  expand  his  interests  and  activities  beyond  the  local  environment. 
Thus,  the  basis  for  the  question  remained  the  same;  only  the  means  for  utiliz- 
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ing  this  basis  changed. 

Question  thirteen  in  the  RPPC  was  adaed  as  a  result  of  the  somewhat  per¬ 
plexing  responses  the  lingers  and  stabilizers  in  the  trial  sample  gave  to 
question  fourteen  in  the  PPC,  which  asked  the  respondent  to  characterize  his 
approach  to  an  innovative  idea.  The  data  from  question  fourteen  in  the  trial 
sample  Indicated  a  trend  which  was  exactly  opposite  to  that  which  we  hypo¬ 
thesized,  i.e.,  in  general,  the  linkers  perceived  themselves  to  not  be  as  ven¬ 
turesome  as  the  stabilizers  perceived  themselves  to  be.  Recalling  that  venture¬ 
someness  Is  defined  as  the  willingness  to  take  risks  in  the  adoption  of  a  new 
idea,  product,  etc.,  the  linker  should  exhibit  a  tendency  to  be  venturesome, 
while  the  stabilizer  should  exhibit  a  predisposition  to  use  only  proven  ideas. 
With  question  fourteen  displaying  the  reversed  phenomenon,  research  was  con¬ 
ducted  to  explain  the  apparent  discrepancy.  Blackwell  [p.  19]  had  conducted 
research  on  the  characteristics  of  the  innovator  which  offered  mitigating  evi¬ 
dence.  His  findings  indicated  that  innovators  differed  significantly  on  the 
following  characteristics  when  compared  with  the  population  in  general:  "great¬ 
er  willingness  to  experiment  with  new  ideas,  more  prone  to  buy  new  products 
earlier,  a  greater  tendency  to  be  rational  and  logical  .  .  ."  Additional  re¬ 
search  has  also  shown  the  innovator  to  exhibit  "greater  rationality  than  later 
adopters,"  [Rogers  and  Shoemaker,  p.  188],  The  presence  of  these  counter¬ 
balancing  attributes  of  rationality  and  venturesomeness  could  have  been  a  con¬ 
tributing  factor  in  the  distribution  of  responses  to  question  fourteen.  Con¬ 
sequently,  question  fourteen  was  slightly  modified  for  use  in  the  RPPC  and  an 
additional  question  (number  thirteen)  was  developed  which  would  recognize  the 
presence  of  both  characteristics. 

Question  thirteen  was  another  situational  type  of  question  (similar  to 
number  seventeen  and  nineteen  in  the  PPC)  in  which  the  respondent  was  asked  to 
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"Indicate  which  of  the  following  would  best  describe  his  approach  to  the 
building  material"  if  he  were  Mr.  C.  The  situation  dealt  with  a  new  building 
material  which  was  used  extensively  In  Europe  but  had  never  been  adopted  in 
the  United  States.  It  was  assumed  that  the  respondent  would  project  his  at¬ 
titude  toward  the  new  builoing  material  into  Mr.  C.'s  situation.  The  content 
of  the  question  was  designed  to  account  for  both  venturesomeness  and  greater 
rationality  while  maintaining  its  efficacy  as  a  discriminating  implement. 

An  analysis  of  the  responses  to  question  eleven  in  the  PPC  did  not  in¬ 
dicate  any  marked  differences  between  the  linkers  and  stabilizers.  The  reason 
for  such  non-discrimination  was  felt  to  be  due  to  the  interpretation  of  both 
the  question  and  the  five  alternative  choices.  To  alleviate  the  interpreta¬ 
tive  problems,  the  question  was  made  more  definitive  by  specifying  that  the 
source  of  information  was  "for  work-related  projects  and/or  problems."  Further, 
the  five  alternatives  were  explicitly  defined  so  as  to  minimize  the  possibility 
of  misconstruing  the  intended  meaning. 

Question  twelve  in  the  PPC  also  had  a  definitive  problem  in  that  there 
was  a  wide  range  of  misunderstanding  with  respect  to  the  definition  of  a  pri¬ 
mary  reference  group.  The  problem  surfaced  during  the  oral  interviews  in  re¬ 
sponse  to  a  similar  question  in  the  OLC.  Here  the  problem  was  elucidated  as 
not  only  definitional,  but  also  a  function  of  the  fact  that  the  membership  in 
the  groups  offered  as  choices  in  the  written  question  were  not  mutually  exclu¬ 
sive.  To  alleviate  the  problems,  the  question  was  reworded  ("Indicate  the 
group  of  people  to  whom  you  primarily  relate")  and  the  groups  within  the  al¬ 
ternatives  were  classified  differently. 

At  this  point  all  of  the  questions  appearing  in  the  Revised  Professional 
Preference  Census  have  been  discussed.  The  four  questions  from  the  original 
PPC  (number  3,  10,  16,  and  18)  which  were  not  included  in  the  RPPC  will  now  be 
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examined  with  respect  to  the  characteristic  upon  which  they  were  to  have 
discriminated.  Question  three  ("At  the  present  time  if  you  had  to  place 
yourself  in  one  of  the  following  social  classes,  which  would  you  choose?") 
was  omitted  because  it  was  Impossible  for  the  question  to  compare  social 
status  between  the  two  groups,  e.g.,  between  the  early  adopter  of  an  inno¬ 
vation  and  the  later  adopter.  The  question  asked  for  an  absolute  valuation 
when  a  relative  valuation  was  needed  between  the  linker  type  and  the  non-linker 
type.  Question  ten  ("Indicate  the  dollar  budget  for  which  you  have  control 
at  your  present  billet")  was  eliminated  because  it  appeared  that  within 
the  military  environment  there  was  not  a  high  degree  of  correlation  between 
innovative  characteristics  and  the  monetary  responsibility  of  the  billet. 

Since  the  trial  indicated  that  linkers  and  stabilizers  were  distributed 
throughout  the  continuum  of  rank  and  billet  descriptions,  and  that  the 
distribution  of  responses  to  question  ten  was  essentially  the  same  throughout 
the  linker  categories,  question  ten  was  omitted.  Question  sixteen ‘s  omission 
has  already  been  explained.  The  eighteenth  question  in  the  PPC  ("Indicate 
which  of  the  following  does  not  describe  a  new  product  or  new  process")  was 
not  Included  in  the  RPPC  on  the  basis  that  the  responses  from  the  trial 
sample  indicated  that  the  question  was  not  discriminating  with  respect  to 
early  knowing  of  an  Innovation.  It  appeared  that  question  eighteen  was  more 
a  measure  of  one's  technical  expertise  than  it  was  a  function  of  whether  the 
respondent  had  heard  of  the  innovation.  From  the  above  question  it  was 
apparent  that  specific  topic,  processes,  etc.  could  not  be  utilized  as  dis¬ 
criminating  tools  when  dealing  with  a  population  which  was  located  in  a  vast 
array  of  organizational  settings.  The  results  would  be  a  random  selection 
because  a  question  general  enough  to  be  meaningful  would  not  be  able  to  dis¬ 
tinguish  between  groups.  The  four  questions  which  were  omitted  from  the  RPPC 
did  not  tend  to  discredit  the  research  presented  as  their  basis;  but  rather 
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Indicated  that  our  attempt  to  capitalize  upon  the  past  research  with  a  self- 
identifying  question  was  not  successful  because  of  two  main  problems:  (1)  the 
construction  of  the  question;  and  (2)  the  nature  of  the  audience. 

Revision  of  OLC 

In  addition  to  Improving  the  PPC  as  a  result  of  the  presurvey  field  testing, 
we  also  refined  the  Oral  Linker  Census.  The  revised  OLC,  entitled  the  Linker/ 
Stabilizer  Validity  Census  (LVC),  contained  eleven  open-ended  questions  which 
asked  the  Interviewer  to  describe  events  which  explicitly  explain  his  existing 
role  In  transferring  technology  from  source  to  use  [see  Appendix  Four].  Five 
new  questions  were  added  to  the  LVC,  while  the  six  questions  from  the  OLC  were 
extensively  modified  so  as  to  develop  a  valid  instrument  for  obtaining  In-depth 
information  from  the  Individual  identified  as  a  linker  or  stabilizer.  The 
presurvey  Indicated  that  the  oral  Interview  required  a  greater  number  of 
questions  which  dealt  directly  with  Information  transfer  vice  information 
transfer  which  was  a  consequence  of  the  Innovative  process.  Hence,  the  five 
questions  which  were  added  were  basically  extensions  of  the  written  questions 
in  the  RPPC,  which  directly  explored  Information  transfer;  e.g.,  question  ten 
in  the  LVC  asks:  "Can  you  recall  the  most  recent  Instance  In  which  you  sought 
Information  about  a  new  idea  or  ideas  which  you  thought  to  be  useful  to  your 
work?"  If  the  individual  replies  "yes"  a  series  of  open-ended  questions  are 
asked  so  as  to  provide  a  basic  structure  for  the  respondent  to  describe  the 
incident.  As  before,  the  Incident  and  Its  resultant  description  are  subjec¬ 
tively  evaluated  by  the  interviewer  with  the  same  scoring  method  used  in  the 
OLC.  The  score  for  each  of  the  eleven  questions  Is  suimed  to  arrive  at  the  total 
score  for  the  respondent  being  interviewed.  The  score  on  the  LVC  will  then  be 
compared  with  the  composite  score  on  the  RPPC  so  as  to  arrive  at  a  necessary 
measure  of  validity  for  the  preference  census. 
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Administration  of  RPPC  and  LVC 

The  Revised  Professional  Preference  Census  was  administered  to  all  officers 
withir.  the  Civil  Engineer  Corps  (sample  size  of  1726).  The  RPPC  was  mailed  to 
each  officer  with  basic  instructions  as  to  how  to  complete  the  census.  It  was 
explained  in  the  cover  letter  that  the  accuracy  and  validity  of  the  responses 
would  be  impaired  if  explanatory  information  was  included  concerning  the  purpose 
of  the  RPPC.  As  a  result,  the  cover  letter  was  a  terse  instructional  statement 
which  requested  their  assistance  and  cooperation  in  completing  and  returning  the 
census  at  their  earliest  possible  convenience. 

The  response  to  the  RPPC  was  far  better  than  expected.  The  number  of 
questionnaires  was  arbitrarily  cut  off  in  order  that  sufficient  data  analysis 
could  be  performed  prior  to  the  preparation  of  the  final  report.  At  the  cut-off 
point  1128  questionnaires  had  been  returned.  This  constituted  a  response  rate 
of  76  per  cent  [calculated  by:  1 1 28/ (1 726-N )  where  N  equals  those  question¬ 
naires  which  were  returned  without  a  response;  N  equaled  47  at  the  cut-off 
point].  Since  a  40  per  cent  or  better  response  is  considered  exceptional  in 
population  surveys  [Lansing,  p.  83],  the  assumption  was  made  that  the  sample 
size  of  1128  was  representative  of  the  CEC. 

Statistical  error  usually  includes  both  bias  and  random  error.  Statistical 
bias,  being  caused  by  improper  sampling  techniques,  was  not  a  direct  factor  in 
the  data  derived  from  the  RPPC  because  it  was  a  population  survey  vice  a  sample 
survey.  Random  error,  being  an  error  which  is  subject  to  chance,  was  present 
in  the  sample  derived  from  the  population  survey.  If  the  assumption  is  made 
that  there  is  equal  probability  of  each  officer  in  the  CEC  returning  the  RPPC, 
the  standard  error  of  the  population  mean  can  be  estimated.  The  standard  error 
of  the  sample  mean  is  an  estimate  of  the  standard  error  of  the  population  mean, 
which  in  turn  is  a  measure  of  how  much  the  sample  mean  varies  from  the  true 
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value  of  the  population  mean  due  to  random  error.  Upon  calculating  the  standard 
error  for  the  response  sample  [see  Appendix  Five  for  the  computation  of  the 
standard  error  of  the  sample  mean  score],  it  was  apparent  that  the  size  of 
sample  had  considerably  reduced  the  magnitude  of  possible  random  error.  Specifi¬ 
cally,  the  magnitude  of  possible  random  error,  measured  in  both  directions  from 
the  sample  mean  of  48.66  was  0.27  at  a  confidence  level  of  99  per  cent.  This 
indicated  that  a  score  would  be  significant  if  it  were  greater  than  48.93  or 
lower  than  48.39.  Consequently,  the  assumption  that  the  sample  size  of  1128 
was  representative  of  the  population  of  Civil  Engineer  Corps  officer  was 
accepted. 

The  scoring  of  the  RPPC  and  the  initial  method  of  categorizing  the  respond¬ 
ents  from  the  final  sample  was  the  same  as  that  which  was  employed  in  the  trial 
sample.  Histograms  of  the  responses  to  each  question  were  prepared  for  the 
total  sample,  the  linkers,  the  linkers  and  potential  linkers,  the  stabilizers, 
and  the  stabilizers  and  potential  stabilizers.  Analysis  of  these  histograms 
indicated  that  questions  fourteen  and  fifteen  were  not  discriminating  with 
respect  to  the  linker  categories.  As  a  result,  both  questions  fourteen  and 
fifteen  were  eliminated  in  the  determination  of  the  individual's  composite  score 
on  the  RPPC.  After  deletion  of  questions  fourteen  and  fifteen,  the  final  sample 
was  again  dichotomized  into  the  five  linker  categories. 

The  categorization  of  the  final  sample  produced  linker  and  stabilizer 
groups  which  were  unequal.  Upon  observation  of  the  distribution  of  composite 
scores  (excluding  questions  14  and  15)  for  the  total  sample  [see  Appendix  Six 
for  a  histogram  of  the  individaul  scores  after  deletion  of  questions  14  and  15], 
it  appeared  that  the  groups  were  unequal  because  the  distribution  was  slightly 
asynwetrical . 
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A  Chi-square  goodnesc-of-fit  test  was  performed  at  this  point  to  determine 
whether  the  sample  distribution  agreed  with  the  normal  distribution  [see 
Appendix  Seven  for  an  explanation  of  the  test].  The  test  indicated  that  the 
sample  distribution  was  not  normal  primarily  because  (1)  the  sample  distribu¬ 
tion  dropped  moderately  after  the  mean;  and  (2)  the  upper  tail  was  abnormally 
long.  To  compensate  for  the  slight  asymmetry  in  the  sample  distribution,  the 
method  of  categorizing  the  respondents  was  modified  so  that  the  groups  would 
be  equalized  with  respect  to  the  actual  distribution.  The  modification  involved 
changing  the  constant  with  which  the  standard  deviation  was  multiplied  from 
two  (2.00)  for  linkers  and  stabilizers  and  one  (1.00)  for  potential  linkers  and 
potential  stabilizers  to  1.83  and  0.93  respectively.  Such  a  method  of  classi-  . 
fications  tended  to  create  groups  which  were  more  indicative  of  the  sample 
distribution  than  the  arbitrary  method  did  based  upon  an  assumption  of  normality. 
The  refined  method  of  classification  produced  the  following  sub-sample  sizes: 

41  linkers,  132  potential  linkers,  797  non-discriminating  majority,  118  poten¬ 
tial  stabilizers,  and  30  stabilizers. 

RPPC  Discrimi nation  Analysis 

Now  that  the  final  sample  was  classified  into  groups,  the  responses  per 
question  for  the  linkers  and  stabilizers  were  analyzed  so  as  to  determine  the 
degree  of  discrimination  with  respect  to  the  hypothesized  attributes  of  both 
groups.  Histograms  were  prepared  for  the  linkers  and  stabilizers  for  each 
question  so  that  visual  observations  could  be  made  as  to  the  degree  of  dis¬ 
crimination  [see  Appendix  Eight  for  the  linkers'  histograms  and  Appendix  Nine 
for  the  stabilizers'  histograms].  In  addition,  a  Chi-square  test  was  performed 
to  determine  the  significance  of  differences  between  the  linkers  and  stabilizers 
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for  each  question  in  the  RPPC.  [See  Appendix  Ten  for  an  explanation  of  the 
methodology  and  the  actual  computations.]  A  summarization  of  the  results  of 
the  Chi-square  test  is  presented  in  Table  One.  As  shown  in  Table  One,. the  res¬ 
ponse  to  each  question  was  significantly  different  for  the  linkers  and 
stabilizers  except  for  question  fourteen  and  fifteen  which  had  previously  been 
deleted  for  scoring  purposes  anyway. 

Based  upon  the  statistical  analysis  in  Table  One,  it  is  apparent  that  the 
RPPC  is  a  discriminating  Instrument.  But  an  attempt  to  conclude  from  the  data 
that  a  particular  group  tended  to  answer  a  question  in  a  particular  manner  was 
not  done  because  the  census  was  designed  to  identify  individuals  who  were 
functioning  as  linkers  based  upon  predetermined  conclusions  as  to  what  their 
responses  would  be.  Consequently,  the  only  conclusion  which  can  be  made  with 
respect  to  the  aggregate  responses  of  the  two  groups  is  that  the  RPPC  did 
identify  two  samples  which  had  significantly  different  characteristics.  Whether 
the  group  which  was  hypothesized  to  be  linkers  was  in  fact  composed  of  individ¬ 
uals  who  exhibit  the  identifying  attributes  of  a  linker  type  was  a  question 
which  the  RPPC  could  not  answer  because  of  the  inherent  characteristics  of  the 
census.  Further  statistical  analysis  was  therefore  directed  at  determining  the 
discriminating  properties  of  the  RPPC. 

RPPC  Multiple  Discriminant  Analysis 

A  multiple  discriminant  analysis  was  employed  to  test  the  multivariate 
ability  of  the  RPPC  to  discriminate  linkers  and  stabilizers  from  the  sample 
population.  The  analysis  was  also  used  to  rank  the  18  individual  questions  in 
order  of  their  relative  importance  as  discriminators  of  individual  respondents. 
BMD07M  (Stepwise  Discriminant  Analysis),  one  of  the  Biomedical  Computer  Programs, 
was  used  to  develop  the  discriminant  function  [Dixon,  p.  244A-t]. 
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X2 

Test 

Question  Statistic 

Critical 
Value 
for  0.95 

Degrees  of 
Freedom 

Accept 

Independence 

Hypothesis? 

1. 

Assuming  that  you... 

42.51 

11.10 

5* 

Yes 

2. 

22.91 

9.49 

4 

Yes 

3. 

43.68 

9.49 

4 

Yes 

4. 

67.08 

11.10 

5 

Yes 

5. 

52.23 

9.49 

4 

fes 

6. 

45.87 

9.49 

4 

Yes 

7. 

55.54 

9.49 

4 

Yes 

8. 

Situational  question  assessing 
the  respondents  perceived 
tendency  to  enter  into  a 
credit  relationship. 

16.07 

9.49 

4 

Yes 

9. 

46.96 

11.10 

5 

Yes 

10. 

51.64 

9.49 

4 

Yes 

11. 

43.10 

9.49 

4 

Yas 

12. 

49.06 

11.10 

5 

Yes 

13. 

Situational  question  assessing 
the  respondent's  perceived 
degree  of  venturesomeness. 

19.68 

9.49 

4 

Yes 

14. 

3.43 

9.49 

4 

No 

15. 

2.04 

9.49 

4 

No 

16. 

51.75 

9.49 

4 

Yes 

17. 

Situational  question  assessing 
the  respondent's  perceived 
tendency  to  assume  risk. 

30.18 

9.49 

4 

Yes 

18. 

29.20 

11.10 

5 

Yes 

*  Degrees  of  freedom  (df)  =  (r-l)(K-1),  where  r  =  the  number  of  rows  and 
K  s  the  number  of  columns  in  the  contingency  table.  The  number  of  columns 
(linkers'  and  stabilizers'  responses)  are  constant  throughout  the  analysis 
whereas  the  number  of  rows  varied  according  to  whether  an  individual  indi¬ 
cated  a  non-response  (scored  as  zero)  to  a  particular  question. 


Table  1.  List  of  x2  Values  for  Linkers  vs  Stabilizers 

A  x2  test  was  performed  to  determine  the  usefulness  of  each  question 
as  a  discriminator.  All  of  the  questions  except  number  14  and  number 
15  showed  a  significant  value  for  x2  at  the  95X  confidence  level. 
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The  first  step  in  the  analysis  was  to  combine  the  five  previously  defined 
groups  into  three  groups.  The  first  group  consisted  of  the  138  respondents 
who  were  previously  categorized  as  stabilizers  and  potential  stabilizers.  The 
second  group  consisted  of  the  173  respondents  who  were  previously  categorized 
as  linkers  and  potential  linkers.  The  third  group  consisted  of  the  remaining 
797  respondents.  The  ra ' ional ization  fur  this  apriori  grouping  was  based  on 
the  fact  that  the  number  of  linkers  and  stabilizers  (41  and  30,  respectively) 
without  their  potential  counterparts  would  not  provide  large  enough  groups  for 
analysis. 

The  second  step  in  the  analysis  was  to  take  each  of  the  three  individual 
groups  and  compute  a  linear  discriminant  function  of  the  original  18  questions 
which  best  characterized  the  multivariable  distribution  of  that  group.  The 
three  discriminant  functions  when  computed  served  to  discriminate  the  entire 
sample  population  o*  1128  respondents.  [See  Appendix  Eleven  for  the  three 
discriminant  functions  computed  for  each  group.] 

The  final  step  in  the  analysis  was  to  pool  the  three  groups  disregarding 
the  original  information  about  prior  group  membership.  Each  of  the  1128 
respondents  scores  was  then  evaluated  by  each  of  the  three  discriminant  functions. 
Based  on  the  highest  score  over  the  three  discriminant  functions  the  individual 
respondent  was  categorized  into  one  of  the  previously  defined  groups  [see 
Appendix  Eleven  for  the  group  breakdown]. 

Perfect  discrimination  would  have  grouped  the  1128  respondents  exactly  as 
apriori  grouping,  that  is,  158  stabilizer  types,  173  linker  types  and  797 
others.  Reference  to  Table  1  of  Appendix  Eleven  illustrates  the  fact  that  the 
discrimination  was  something  short  of  perfect.  The  discriminant  functions 
grouped  the  respondents  as  236  stabilizer  types,  208  linker  types  and  685  others. 
Since  multivariate  analysis  is  a  statistical  procedure,  perfect  discrimination 

is  highly  unlikely.  The  minor  deviation  in  the  results  was  certainly  acceptable 
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within  the  constraints  of  the  problem.  That  is,  within  the  constraints  of  a 
multivariable  analysis  of  18  questions  certain  respondents  will  score  equally 
well  in  adjacent  groups.  This  phenomena  is  graphically  illustrated  in  Figure 
One,  Appendix  Eleven.  The  overlap  Is  primarily  caused  by  the  apriori  grouping 
of  the  respondents.  The  fact  of  the  matter  is  that  the  RPPC  was  able  to  dis¬ 
criminate  linkers  and  stabilizers  from  the  sample  population. 

One  of  the  most  useful  applications  of  discriminant  analysis  is  in  the 
area  of  prediction.  Once  the  discriminant  functions  have  been  calculated,  they 
may  be  used  to  group  future  RPPC  respondents.  If  a  respondent's  score  on  each 
question  (X^...X^g)  is  substituted  into  each  of  the  three  discriminant  func¬ 
tions  one  can  determine  which  group  os  appropriate  by  simply  choosing  the 
largest  value  of  D. 

The  analysis  also  provided  a  ranking  of  the  questions  in  order  of  their 
ability  to  discriminate.  Basically,  the  multiple  discriminant  analysis  was 
performed  in  a  stepwise  manner.  At  each  step  one  question  is  entered  into 
the  set  of  discriminating  functions.  The  question  entered  is  selected  by  the 
first  of  the  following  equivalent  criteria: 

1.  The  question  with  the  largest  F  value. 

2.  The  question  which  *yhen  partialed  on  the  previously  entered  questions 
has  the  highest  multiple  correlation  with  the  groups. 

3.  The  question  which  gives  the  greatest  decrease  in  the  ratio  of 
within  to  total  generalized  variances. 

A  question  is  deleted  if  its  F  value  becomes  too  low,  i.e.,  insignificant. 
[See  Table  Two  for  the  results  of  this  ranking.]  The  results  agreed  with  the 
earlier  finding  that  Questions  14  and  15  were  insignificant  as  discriminators. 

The  exceedingly  large  F  values  of  Questions  16  and  4  indicate  that  a  large 
proportion  of  the  RPPC's  ability  to  discriminate  is  a  function  of  these  ques¬ 
tions.  However,  the  F  value  of  the  remaining  14  questions  acted  as  a  "fine 
tuner"  in  the  discrimination  process. 
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Question 

16 


F  Value 


4 

10 

6 

11 

2 

12 

9 

18 

8 

1 

7 

5 

17 

3 

13 
15 

14 


203.12 

114.73 

80.15 

47.68 

47.33 

43.53 

46.38 

37.49 

38.85 

32.77 

34.93 

24.76 

24.80 

25.55 

18.18 

17.46 

.77 

.61 


Table  2.  Rank  of  18  Questions  in  Terms  of  Discrimination  of  Linkers  vs 
Stabilizers 

The  questions  ^re  ordered  in  terms  of  F  value,  multiple  correlation 
within  groups  and  greatest  decrease  in  ratio  of  within  to  total 
generalized  variance. 
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Discriminant  Analysis  of  Military  Rank 

Multiple  discriminant  analysis  was  also  used  to  test  the  ability  of  the 
RPPC  to  discriminate  military  rank  among  the  individual  respondents.  The 
initial  thought  was  that  junior  officers  would  be  more  prone  to  function  as 
stabilizers  because  they  are  usually  not  in  a  position  to  function  as  linkers. 
Reference  to  Table  Two,  Appendix  Eleven;  Illustrates  the  fact  that  in  many 
cases  the  discrimination  was  poor  at  best.  This  fact  is  perhaps  better  illus¬ 
trated  by  the  graphical  depiction  in  Figure  Two,  Appendix  Eleven.  The  "$"  in 
this  plot  indicates  overlap  In  response. 

The  reason  for  this  inability  to  discriminate  military  rank  can  be  explained 
in  part  by  the  existence  of  a  confounding  variable  in  the  analysis.  This 
variable  is  time.  For  example,  the  difference  in  experience  between  Ensigns 
and  Lieutenant  junior  grades  can  be  very  difficult  to  quantify.  This  charac¬ 
teristic  showed  Itself  continuously  in  the  analysis  of  all  the  various  ranks. 

In  short,  the  RPPC  was  not  able  to  discriminate  military  rank.  This  was 
a  favorable  indicator  that  the  census  was  not  biased  toward  the  rank  structure. 

Validity  of  the  Revised  Professional  Preference  Census 

The  validity  of  a  questionnaire  depends  on  the  extent  to  which  it  measures 
what  it  purports  to  measure.  Since  the  RPPC  was  designed  as  an  instrument  to 
Identify  the  individual  functioning  as  a  linker  in  the  Civil  Engineer  Corps, 
a  measure  of  its  validity  wac  whether  the  respondent  which  it  identified  as  an 
individual  possessing  linker  characteristics  was  in  fact  a  linker.  To  substan¬ 
tiate  whether  or  not  this  Individual  wes  functioning  as  a  linker  could  only  be 
clone  using  an  independent  method  of  measurement.  Such  was  the  purpose  of  the 
Linker/Stabilizer  Validity  Census . 
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The  LVC  was  administered  to  those  CEC  officers  identified  as  linkers  and 
to  those  identified  as  stabilizers  whose  billet  assignments  were  not  on  the 
West  Coast,  and  were  not  beyond  the  continental  United  States.  The  reason  for 
eliminating  linkers  and  stabilizers  on  the  West  Coast  from  the  initial  adminis¬ 
tration  of  the  LVC  was  based  on  the  fact  that  if  it  were  necessary  to  interview 
the  entire  population  of  linkers  and  stabilizers,  those  which  involved  con¬ 
siderable  travel  would  have  already  been  interviewed.  Interviewing  propective 
linkers  . and  stabilizers  out  of  the  continental  United  States  involved  an 
excessive  cost  which  could  not  be  justified  since  an  adequate  sample  was  avail¬ 
able  within  the  continental  boundaries  of  the  United  States.  As  a  result,  18 
of  the  30  linkers  in  the  continental  United  States  (60  per  cent)  and  9  of  the 
22  stabilizers  in  the  continental  United  States  (41  per  cent)  were  administered 
the  LVC.  The  selection  of  the  samples  did  not  involve  any  apparent  bias,  since 
the  criterion  was  based  on  geographical  location  and  there  had  not  been  any 
research  which  indicated  that  linker  characteristics  were  influenced  by 
geography. 

The  method  of  subjectively  scoring  the  LVC  was  the  same  as  that  method 
utilized  in  the  OLC.  Once  the  scores  were  obtained  they  were  compared  to  the 
individual 's  corresponding  RPPC  score  utilizing  a  Kolmogorov-Smirnov  two-sample 
test  [see  Appendix  Twelve  for  the  methodology  and  computations  involved  in  tne 
K-S  test].  From  the  Kolmogorov-Smirov  test,  it  was  apparent  that  the  subjec¬ 
tive  score  on  the  LVC  and  the  composite  score  on  the  RPPC  came  from  the  same 
distribution.  These  results  lead  us  to  the  conclusion  that  the  RPPC  did  identify 
Individuals  which  were  functioning  as  linkers  in  the  Civil  Engineers  Corps. 
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Conclusion 


The  thrust  of  this  years  effort  was  to  investigate  the  possibility  of 
isolating  and  identifying  an  index  that  would  display  a  high  correlation  with 
the  research  and  development  output  utilization  efficiency  of  an  organization. 

This  research  began  by  an  extensive  study  of  pertinent  literature.  The 
extent  of  the  literature  dealing  with  technology  transfer  and  technology 
utilization  far  exceeded  expectation. 

It  is  safe  to  say  that  there  are  several  thousand  books  and  articles 
which  deal  directly  with  this  subject.  Major  contributors  that  were  working 
in  the  specific  area  of  our  interest  were  identified  and  a  personal  relation¬ 
ship  was  developed  with  several  fellow  researchers.  For  example,  this  project 
has  utilized  the  work  of  Everett  M.  Rogers  of  Michigan  State  University  and 
Ronald  G.  Havelock  of  the  University  of  Michigan  very  extensively  during  the 
formulation  stage. 

The  model  shown  as  Figure  2  on  page  5  was  developed  essentially  independ¬ 
ent  of  the  literature  research.  As  the  literature  research  progressed  it 
became  apparent  that  there  was  a  great  deal  of  commonality  between  the  model 
that  we  had  formulated  and  similar  models  presented  by  others  in  the  literature. 
Such  a  discovery  tended  to  reinforce  our  effort  and  served  as  a  validity  test 
of  early  hypotheses. 

It  was  apparent  early  in  the  research  that  it  would  not  be  feasible  to 
investigate  more  than  one  factor  of  the  model  during  this  year  of  research. 

The  selection  of  the  factor  called  "Linker"  was  the  result  of  a  logical 
assessment  of  the  estimated  relative  value  of  each  factor  and  the  probability 
of  developing  an  instrument  to  measure  that  factor. 

The  linker  as  used  in  this  research  is  somewhat  different  than  found  In 
the  literature  and  has  similar  identifying  traits  and  characteristics  as  those 
of  the  gatekeeper,  opinion  leader.  Innovator,  and  early  knower  of  an  innovation. 


Once  the  concept  of  the  linker  was  formulated  it  was  then  hypothesized  that 
there  is  a  relationship  between  output  efficiency  utilization  of  research  and 
development  and  the  behavioral  characteristics  of  the  individuals  in  the  user 
organization. 

In  order  to  test  the  hypothesis  it  was  necessary  to  develop  a  methodology 
for  identifying  the  persons  performing  as  "linkers"  and  the  persons  performing 
in  the  opposite  polar  position  which  we  chose  to  call  the  "stabilizers." 

The  methodology  adopted  was  a  self  administered  questionnaire  with  a  com¬ 
bination  of  questions  dealing  with  role  performance  and  perceived  roll  perform¬ 
ance,  and  questions  designed  to  utilize  image  projection. 

The  statistical  analysis  of  the  effectiveness  of  the  measuring  instrument, 
the  Professional  Preference  Census,  indicated  a  high  degree  of  validity.  The 
PPC  was  very  effective  in  identifying  those  persons  performing  as  "linkers"  and 
those  persons  performing  as  "stabilizers." 

Suggested  Further  Research 

One  of  the  most  important  limitations  of  the  measuring  instrument  developed 
during  this  research  is  the  fact  that  a  well  informed  individual  could  heavily 
bias  his  answers.  This  suggests  that  the  instrument  has  limited  use  as  a 
longitudinal  Instrument.  This  limitation  further  suggests  that  it  would  be 
appropriate  to  devise  a  companion  instrument  that  could  be  used  for  longitu¬ 
dinal  studies.  One  possible  suggestion  is  an  instrument  similar  to  the  Strong 
Vocational  Preference  Test.  Such  a  test  would  not  eliminate  an  overt  bias, 
but  it  would  tend  to  reduce  the  bias  error  when  there  was  not  a  planned  attack 
upon  the  instrument. 

From  what  is  now  known  about  the  identifying  traits  and  characteristics 
of  the  linker  and  stabilizer  it  seems  evident  that  most  positions  in  the  user 
organization  could  be  classified.  Also  from  what  is  now  known  it  would  seem 
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that  selective  placement  of  linkers  and  stabilizers  in  the  user  organization 
could  lead  to  an  enhancement  of  the  research  and  development  utilization 
efficiency. 

The  model  that  was  developed  during  this  research  project  consists  of 
some  nine  factors.  Prior  research  sponsored  by  NAVFACENGCOM  at  the  Naval 
Postgraduate  School  and  at  other  locations  has  investigated  the  factors,  Method 
of  Information  Documentation  [DOCU],  Distribution  System  [DIST]  and  to  some 
extent  Credibility  as  Viewed  by  the  Receiver  [CRED].  It  is  possible  that  there 
is  sufficient  research  data  available  to  develop  the  e  and  C  coefficient 
for  these  factors. 

This  logically  leads  to  a  recognition  that  there  are  several  factors  of 
the  model  that  have  not  been  investigated  in  terms  of  a  measuring  instrument 
and  their  relative  importance  to  the  model  in  terms  of  assigning  values  to 
e  and  C . 

In  summary,  then,  the  research  as  presented  in  this  report  suggests  that 
the  work  to  date  has  been  very  meaningful  and  may  have  several  short  term  and 
long  term  practical  applications.  Further,  the  research  to  date  strongly 
suggests  that  a  continued  effort  built  upon  the  research  as  herein  reported 
could  be  productive  in  terms  of  a  better  understanding  of  methods  of  enhancing 
research  and  development  utilization  efficiency. 
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Appendix  One  contains  two  documents:  (1)  the  first  is  the  letter  that 
was  sent  with  the  Professional  Preference  Census  and  (2)  the  first  Professional 
Preference  Census  that  was  employed. 

The  intent  of  the  first  PPC  was  to.  test  the  questions  and  to  gather 
information  for  modification  where  necessary. 


Appendix  One 


NC4(Cf)/veh 
24  January  1972 


MEMORANDUM 


From:  Dr.  J.  W.  Creightc 
Dr.  o.  A.  Jolly 
Lt(jg)  S.  A.  Denning 

To: 

Enel:  (1)  Professional  Preference  Census 

The  attached  census  is  being  distributed  to  you  in  order  that  you  may  both 
complete  and  evaluate  it  prior  to  its  utilization  on  a  much  larger  sample  within 
the  Navy. 

Even  though  the  majority  of  the  questions  are  not  related  to  your  assign¬ 
ment  here  at  the  Naval  Postgraduate  School,  we  would  ask  you  to  attempt  to  answer 
the  entire  census  in  the  context  of  your  last  duty  station.  When  the  census  is 
utilized  on  the  much  larger  sample,  it  will  be  administered  only  to  officers  at 
an  applicable  duty  station.  Consequently,  the  administration  of  the  census  hare 
at  the  Naval  Postgraduate  School  is  somewhat  unrealistic  and  is  primarily  aimed 
at  obtaining  a  first-run  completion  of  the  census  along  with  constructive  criti¬ 
cism  and  evaluation  of  its  meaning,  content,  length,  etc. 

Each  question  on  the  census  requires  one  answer.  It  is  requested  that  the 
census  be  completed  as  soon  as  possible  and  returned  to  SMC  #  2882  with  any  com¬ 
ments  or  criticisms  which  you  feel  are  applicable. 


PROFESSIONAL  PREFERENCE  CENSUS 


1.  Indicate  what  you  expect  your  annual  income  to  be  15  years  from  now.  I  1 

A)  $20,000  D)  $40,000 

B)  $25,000  E)  More  than  the  above 

C)  $30,000 

2.  Indicate  the  type  of  information  upon  which  you  would  tend  to  place  f  ] 

highest  credibility. 

A1  Professional  journals  0)  Personal  knowledge  and/or  experience 

B)  Colleagues  E)  Independent  research  reports 

C)  Vendors  and/or  trade  councils 

3.  At  the  present  time  if  you  had  to  place  yourself  In  one  of  the  I  I 

following  social  classes,  which  would  you  choose? 

A)  Upper  Dl  Middle 

3)  Lower-Upper  E)  Lower-Middle 

C)  Upper-Middle 


4. 


Indicate  which  word,  when  placed  in  the  following  sentence,  would 
most  accurately  describe  you:  I  feel  that  I  hear  about  new  things 


B)  Sooner  than 


most  of  my  colleagues. 

"before  D)  Later  than 

E)  Sometime  after 


C)  At  about  the  same  time  as 


CD 


5.  Indicate  the  number  of  technical,  professional,  and/or  scientific  I  I 
society  meetings  which  you  attended  last  year. 

A)  C-2  D)  8-10 

B)  3-4  E)  More  than  the  above 

C)  5-7 


6.  When  you  are  on  the  job,  do  you  most  prefer  work  that  is:  tu 

A)  Concerned  with  accom-  C)  Concerned  with  accomplishing  those 
plishing  a  specific  task.  tasks  which  I  am  individually  responsible. 

B)  Concerned  with  attempt-  D)  Concerned  with  the  efficient  utilization 
ing  to  solve  a  challeng-  of  resources. 

ing  but  not  specific-  E)  None  of  the  above, 
ally  assigned  task. 

7.  In  the  past  month  how  many  times  have  you  sought  further  informa-  1  1 

tion  about  an  idea  which  you  thought  to  be  new  and  useful  to  your 

work? 

A)  0-2  _  D)  8-10 

B)  3-4  E)  More  than  the  above 

C)  5-7 

8.  Indicate  the  frequency  with  which  your  colleagues  came  to  you  in  the  1  1 

past  month  for  work-related  information  and/or  advice. 

A)  1^3  D)  13-18 

B)  4-7  E)  More  than  the  above 

C)  8-12 
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9.  Indicate  the  level  within  the  social  strata  to  which  you  would  aspire  f  1 
to  be  10  years  from  now. 

A)  Upper  D)  Middle 

B)  Lower-Upper  E)  Lower-Middle 

C)  Upper-Middle 

10.  Indicate  the  dollar  budget  for  which  you  have  control  at  your  present  I  1 
billet. 

A)  0-500,000  D)  5,000,001  to  10,000,000 

B)  500,001  to  1,000,000  E)  More  than  the  above 

C)  1,000,001  to  5,000,000 

11.  In  your  experience,  which  of  the  following  do  you  tend  to  rely  most  1 . . ] 

heavily  upon  as  a  source  of  technical  information? 

A)  Professional,  techni-  C)  Ideas  which  were  previously  used  by 
cal,  and  trade  journals.  yourself  in  similar  situations. 

B)  Representatives  of,  or  D)  Selected  members  of  your  staff, 
documentation  generated  E)  Sources  which  do  not  fall  into  any  of  the 
by  suppliers  of  poten-  above  categories. 

tial  suppliers. 

12.  Indicate  what  you  consider  your  primary  reference  group  to  be:  |  1 

A)  Community  associates  C)  Personal  friends  within  the  Navy 

B)  Officers  within  your  D)  Work-related  colleagues 

specialized  field  E)  People  other  than  those  listed  above 

13.  Indicate  the  total  number  of  journals,  magazines,  and  newspapers  |~~  1 

which  you  regularly  read: 

A)  1-2  D)  8-10 

B)  3-4  E)  More  than  the  above 

•C)  5-7 

14.  Indicate  which  of  the  following  best  characterizes  your  approach  to  n 

an  Innovative  idea: 

A)  Venturesome-very  eager  C)  Deliberate  for  sometime  before  adopting 

to  try  new  ideas.  a  new  idea. 

B)  Discreet  use  of  new  D)  Skeptical  and  cautious. 

ideas.  E)  Prefer  to  only  use  proven  ideas. 

15.  During  the  last  month,  indicate  the  relative  frequency  with  which  you  1  j 

recommended  a  specific  journal  and/or  magazine  article  to  a  colleague 
which  der-lt  with  a  work-related  topic. 

A)  1-2  -  D)  8-10 

B)  3-4  E)  More  than  the  above 

C)  5-7 

16.  How  many  miles  do  you  travel  a  year  Independent  of  any  permanent  □ 

change  cf  station? 

A)  0-5,000  D)  30 ,C01  to  50,000 

B)  5,001  to  15,000  E)  More  than  the  above 

C)  15,001  to  30,000 
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Mr.  E,  a  civil  engineer,  who  is  married  and  has  three  children  re-  CZD 
cently  decided  to  perform  some  major  improvements  upon  his  house 
(cost  approximately  ?I,000).  Mr.  E.  realized  that  the  improvements 
were  not  urgently  required  but  would  make  life  at  home  more  comfortable 
for  the  E  family.  Consequently,  Mr.  E.  was  faced  with  a  decision  as  to 
how  he  should  finance  the  home  improvements  because  such  seemed  to  be 
the  sole  determinant  as  to  when  the  E's  could  utilize  these  improvements. 
Indicate  which  of  the  following  financial  decisions  you  would  advise  Mr.  E. 
to  make  for  his  home  improvements. 

A)  Borrow  the  necessary  C)  Save  for  one  year  and  borrow  the  remaining 

money  immediately  at  at  7%  annual  interest. 

18%  annual  interest.  D)  Save  for  two  years  and  pay  cash  for  the 

B)  Save  for  6  months  and  improvements, 
borrow  the  remainder  at 

10%  annual  interest. 


Indicate  which  one  of  the  following  does  not  describe  a  new  product 
or  new  process. 

A)  biodegradeable  plastics  D)  xeroradiography 

B)  ammi  lift  dock  E)  laser  anodizing 

C)  recycled  plastic  as 
concrete  aggregate 


tZD 


Mr.  A,  an  electrical  engineer,  who  is  married  and  has  one  child,  has  CD 
been  working  for  a  large  electronics  corporation  since  graduation 
from  college  five  years  ago.  He  is  assured  of  a  lifetime  job  with  a 
modest,  though  adequate,  salary,  and  liberal  pension  benefits  upon  retire¬ 
ment.  On  the  other  hand,  it  is  very  unlikely  that  his  salary  will  increase 
much  before  he  retires.  While  attending  a  convention,  Mr.  A  is  offered  a 
job  with  a  small,  newly  founded  company  which  has  a  highly  uncertain  future. 
The  new  job  would  pay  more  to  start  and  would  offer  the  possibility  of  a 
share  in  the  ownership  if  the  company  survived  the  competition  of  the  larger 
firms. 

Imagine  that  you  are  advising  Mr.  A.  Listed  below  are  several  probabilities 
or  odds  of  the  new  company's  proving  financially  sound. 

Please  check  the  lowest  probability  that  you  would  consider  acceptable  to 
make  it  worthwhile  for  Mr.  A  to  take  the  new  job. 

A)  The  chances  are  1  in  10  that  the  company  will  prove  financially  sound. 

B)  "  "  "  3  in  10  "  "  "  "  "  "  "  . 

C)  "  "  "  5  in  10  "  "  .  "  "  . 

0) . .  7  in  10  "  . .  "  "  . 

n  ii  "  9  in  10  11  "  11  "  11  "  "  ' 
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Biographical  data. 


A)  Please  Indicate  the  type  of  organization  you  are  working  In  at  the 
present  time. 

B)  Please  Indicate  the  title  of  your  billet  and  present  rank. 


C)  How  many  years  have  you  held  your  present  rank?  _ 

D)  How  many  years  did  you  hold  your  previous  rank?  _ 

E)  How  many  years  of  post-high  school  education  have  you  attended? 
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Appendix  Two 


Following  the  administering  of  the  PPC,  selected  respondents  were  Inter* 
viewed.  The  Oral  Linker  Census  shown  here  was  used  as  the  guide.  No  notes 
were  taken  during  the  oral  Interview,  however  the  OLC  was  used  In  order  to 
be  sure  that  all  questions  were  asked  and  In  the  proper  order. 

The  OLC  was  used  as  a  validity  test  device  to  check  the  accuracy  of  the 
PPC  In  terns  of  accomplishing  the  stated  objective. 


Appendix  Two 
ORAL  LINKER  CENSUS 


Name:  . LI;  PL;  NM;  PS;  ST 

Designator:  .  tonk  . 

Previous  Assignment^ . . . . Score 

Note:  All  questions  are  related  to  the  most  recent  tour  of  duty  prior  to 
DUINS  at  the  Naval  Postgraduate  School. 

* 

1.  Please  think  of  a  work-related  new  idea  which  you  thought  about  Imple¬ 
menting  at  your  last  duty  station. 

Were  any  attempts  made  to  bring  this  Idea  into  fruition?  Yes  _  No 

If  "yes"  describe  the  action  taken: 


If  "no"  explain  why: 


>CE  K  =  ■ 


If  "yes"  did  you  encounter  any  organizational  barriers  or  individual  ob¬ 
jections  to  the  idea?  Yes  _  No _ . 

Explain: 


Score:  123456789  10 

*  "New"  means  that  it  is  new  as  perceived  by  the  individual.  It  matters  littl 
whether  or  not  an  idea  is  objectively  new  as  measured  by  the  amount  of  time 
elapsed  since  its  first  use  or  discovery. 

68 


2.  Please  think  of  the  most  recent  work-related  project  which  you  completed 
at  your  last  duty  station. 

Date  project  initiated:  . . . . _ 

Date  project  completed: 

If  the  completion  time  was  excessive  explain: 


Please  identify  the  most  Important  source  of  information: 


Who  supplied  the  ini tial  idea  for  the  project?  _ _ 

Who  recognized  the  need  for  such  a  project? 

Was  the  project  specifically  assigned  to  you?  Yes  _  No 

If  "no"  explain: 


Were  there  any  changes  between  the  initial  idea  and  the  idea  which  was  actually 
Implemented?  Yes  _  No  _ 

If  "yes"  who  supplied  the  majority  of  the  changes? 

Comments : 


Score:  123456789  IQ 


3.  Can  you  recall  a  work-related  project  which  you  completed  at  your  last 
duty  station  for  which  you  supplied  the  original  idea?  Yes  _  No  _ 

If  yes,  what  was  the  project? 

Where  did  you  get  the  idea: 


Were  any  barriers  and/or  objections  encountered  which  deterred  inrodiate 
acceptance?  Yes _ No  _ 

If  "yes",  explain: 


Where  did  you  get  the  majority  of  information  from  idea  inception  to  project 
completion?  _ 


Did  the  information  sources  chsnys  55  the  project  moved  from  initial  Idea  to 
completed  project?  Yes  _  No _ 

If  "yes",  explain: 


Score:  123456789  10 

4.  In  the  context  of  your  last  duty  station,  please  think  of  the  most  recent 
instance  In  which  an  item  of  information  which  you  recei ved  from  a  source, 
other  than  someone  in  your  immediate  circle  of  colleagues,  proved  to  be 
useful  in  your  work. 

What  was  the  source  of  the  informat1on?__ 

Before  receiving  this  information  had  you  recognized  a  need  for  such  informa¬ 
tion?  Yes  _  No _ 

If  "yes",  what  was  the  length  of  time  between  recognition  of  the  need  and 
receipt  of  the  information? 

If  the  time  duration  was  excessive,  explain: 


If  "yes"  explain  how  you  recognized  the  need  for  the  information  (I  specifically 
searched  for  the  1nf'""mation;  s^-cone  gave  this  information,  a  lead  to  it,  or 
the  material  containing  the  inft  mation,  on  [1]  the  basis  of  having  been  pre¬ 
viously  told  of  my  interests  in  uch  information,  or  [2]  a  voluntary  basis;  I 
ran  across  it  or  a  lead  to  it  while  searching  specifically  for  some  other  item 
of  information;  I  found  it  while  reviewing  current  literature;  I  went  directly 
to  a  person  or  document  from  which  (a)  I  expected  to  find  the  information,  or 
(b)  I  expected  to  find  a  lead  to  the  information) :_ 


Please  indicate  the  three  (3)  major  sources  f  information  which  you  regularly 
use  for  work  related  innovations  and/or  idt.-^. 


Of  the  above  which  do  you  use  most  frequently? 
Why? 


Score:  123456789  10 
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Appendix  Three 


Appendix  contains  four  items: 

1.  Cover  letter  for  final  PPC  mailing. 

2.  Final  PPC  also  referred  to  as  Revised  PPC  or  RPPC. 

3.  Scoring  data  for  RPPC. 

Items  1  and  2  are  self  explained. 

Item  3  is  a  copy  of  the  RPPC  on  which  the  scoring  code  has  been  added. 

Close  inspection  of  question  1  shows  that  a  =  l,b  =  2,  c  =  3,d  =  4 
and  c  *  5. 

In  the  case  of  question  2  it  is  shown  that  a  -  5,  d  s  4,  c  =  3,  d  =  2 
and  c  »  1 . 

Not  all  question  coding  is  In  ascending  or  descending  order.  For 
example,  question  6  is  as  folic,  s:  a  *  2,  b  *  5,  c  *  3,  d  «  4  and  e  *  1 . 
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Appendix  Three 


NC4(55Jo)/bsg 
10  April  1972 


MEMORANDUM 

From:  Dr.  J.  A.  Jolly,  Associate  Professor  (Code  550o) 

Operations  Research  &  Administrative  Sciences  Dept. 

To: 

Subj:  Research  Assistance;  request  for 

Enel:  (1)  Professional  Preference  Census 

The  enclosed  Professional  Preference  Census  is  being  distributed  to  you 
(certain  officers  within  the  CEC)  in  order  to  obtain  data  for  an  Independent 
research  project  which  is  funded  by  NAVFACENGCOM. 

The  accuracy  and  validity  of  the  research  is  dependent  on  questionnaire 
answers  that  are  free  of  biasing  forces.  For  this  reason  explanatory  informa 
tion  concerning  the  research  is  not  included  in  this  Memorandum. 

Each  question  requires  that  you  circle  one  answer  only.  Please  answer 
all  of  the  questions  in  the  Censu3. 

It  is  requested  that  enclosure  (1)  be  completed  and  returned  at  your 
earliest  convenience. 

Thank  you  for  >our  assi'ts-.ce  and  cooperation. 


James  A.  Jolly 


PROFESSIONAL  PREFERENCE  CENSUS 


1.  Assuming  that  you  were  to  make  the  Navy  a  career,  what  would  be  f  ~| 

the  highest  rank  to  which  you  would  aspire? 

a)  Lieutenant  Cormander  d)  Rear  Admiral 

b)  Cormander  e)  Admiral 

c)  Captain 

2.  Indicate  the  type  of  information  upon  which  you  would  place  highest  \  ~1 

credibility. 

a)  Personal  knowledge  d)  Literature  -  journals, 

books,  etc. 

b)  Associated  staff  e)  Analysis  and  experimentation 

c)  Vendors  and/or  trade  councils 

3.  Indicate  which  combination  of  words,  when  placed  in  the  following  f  ~~1 

sentence,  would  most  accurately  describe  you:  I  feel  that  I  hear 

about  new  work-related  developments  in  my  professional  area 
_ most  of  my  colleagues. 

a)  considerably  before  a)  later  than 

b)  sooner  than  e)  sometime  after 

c)  at  about  the  same  time  as 

4.  In  the  past  year,  how  many  nonroutine,  work-related  projects  have  I  ~ t 

heen  completed  for  which  you  supplied  the  original  idea? 

a)  0  b)  1-2  c)  3-4  d)  5-6  .)  More  than  the  bove. 

5.  Indicate  the  number  of  technical  and/or  scientific  society  meetings  {  ~1 

and/or  conventions  which  you  attended  last  year  which  involved 

personnel  other  than  your  inmediate  circle  of  colleagues. 

a)  0  b)  1-2  c)  3-4  d)  5-6  e)  More  than  tin  *ove. 

6.  When  you  are  on  the  job,  do  you  most  prefer  work  that  is:  1  ~) 

a)  concerned  with  accom-  c)  concerned  with  accomplishing  those 

plishing  a  specific  tasks  for  which  I  am  individually 

task  responsible 

b)  concerned  with  attempt-  d)  concerned  with  the  efficient 
ing  to  solve  a  challenging  utilization  of  resources 
but  not  specifically  e)  None  of  the  above, 
assigned  task 

7.  In  the  past  month  how  many  times  have  you  sought  further  information  I  ] 

about  a  new  ideaor  ideas  which  you  thought  to  be  useful  to  your  work? 

a)  0  b)  1-2  c)  3-4  d)  5-6  e)  More  than  the  above. 
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Mr.  E.,  a  civil  engineer,  who  is  married  and  has  three  children  [  | 

recently  decided  to  perform  seme  major  improvements  upon  his  house 
(cost  approximately  $1,000).  Mr.  E.  realized  that  the  improvements 
were  not  urgently  required  but  would  make  l^fe  at  home  more  comfortable 
for  the  E.  family.  Consequently,  Mr.  E.  was  faced  with  a  decision  as 
to  how  he  should  finance  the  home  improvements  because  such  seemed  to 
be  the  sole  determinant:  as  to  when  the  E's  could  utilize  these  improve¬ 
ments.  Indicate  which  of  the  following  financial  decisions  you  would 
advise  Mr.  E.  to  make  for  his  home  improvements, 

a)  Borrow  the  necessary  c)  Save  for  one  year  &  borrow  the 
money  immediately  at  remaining  at  7%  annual  interest. 

1 8%  annual  interest.  d)  Save  for  two  years  &  pay  cash  for 

h)  Save  for  6  months  and  the  improvements  if  present  interest 

borrow  the  remainder  at  rates  remain  the  same. 

10£  annual  interest.  e)  Make  no  improvements. 

9.  Indicate  the  frequency  with  which  your  subordinates,  peer*,  and/or  I  1 

superiors  came  to  you  in  the  past  month  for  work-related  informa¬ 
tion  and/or  advice  which  was  not  a  function  of  your  formal  position. 

a)  1-3  b)  4-9  c)  10-15  d)  16-20  e)  More  than  the  above. 

10.  Indicate  the  total  number  of  journals,  magazines,  and  newspapers  □ 

which  you  regularly  read: 

a)  1-2  b)  3-4  c)  5-6  d)  7-8  e)  More  than  the  above. 

11.  Indicate  the  number  of  technical,  scientific,  and/or  professional  I  1 

societies  to  which  you  hold  current  membership. 

a)  0  b)  1-2  c)  3-4  d)  5-6  e)  More  than  the  above. 

12.  Indicate  the  level  within  the  social  strata  to  which  you  would  aspire  I  [ 

to  be  10  years  from  now. 

a)  Upper  d)  Middle 

b)  Lower-Upper  e)  Lower-Middle 

c)  Upper-Middle 

13.  Mr.  C.,  a  civil  engineer,  who  is  employed  by  a  medium  sized  con-  I  I 

struction  firm  recently  learned  o,  a  new  building  material  which  is 

used  extensively  in  Europe  but  never  adopted  in  the  United  States. 

The  building  material  appears  to  have  several  advantages  in  terms 
of  substantial  cost  reduction,  superior  insulation  qualities,  and  rel¬ 
ative  ease  of  construction  as  compared  to  its  counter  part  in  the 
United  States. 

After  a  thorough  investigation,  Mr.  C.  obtained  extensive  and 
reliable  information  on  the  characteristics,  costs,  and  advantages 
o?  the  new  material.  Further,  his  company  could  easily  obtain 
exclusive  manufacturing  rights  for  use  in  the  United  States. 


that  y0U  are  ?r*  C<  Indicate  which  of  the  following  would  be^t 
describe  your  approach  to  the  building  material. 

3)  Recommend  that  the  new  idea  be  utilized  in  the  firm's  next  maior 
savings9  pr0jeCt  S0  as  t0  take  advantage  of  the  substantial  cost 

b)  Recommend  that  the  building  material  be  used  in  one  rf  the  firm's 
small,  local  building  projects  so  as  to  test  its  acceptance. 

c)  Recommend  that  the  firm  construct  a  non-commercial  prototype. 

d  the  firm  engage  the  services  of  an  independent 

tpc?  ITJl™  S(t  3S  t0  verify  the  information  obtained  and  to 
“fist  niArkct  dcc6pt2nc6» 

e)  Recommend  that  the  firm  wait  until  the  building  material  has  received 
considerable  commercial  application  in  the  United  States. 

14.  In  your  experience,  which  of  the  following  do  you  tend  to  rely  most  I - 1 

nrni;^UL°H/aS  3  teCh"iCal  inf^tion  for  wASelaSr  ^ 

projects  and/or  problems? 

a)  technicaiejournalS9°Vernment  manuals’  and  Professional  trade  and 

b)  Vendors-representatives  of,  or  documentation  generated  by  suppliers 

or  potential  suppliers.  * 

c)  Personal  experience  -  ideas  which  were  previously  used  by  yourself 
,,  similar  situations  and  recalled  directly  from  memory. 

'  St3tf  -  selected  members  of  your  staff  who  are  not  assigned 
directly  to  the  project  being  considered, 
e)  External  sources  -  sources  which  do  not  fall  into  any  of  the 
above  categories.  J 

15.  Indicate  the  group  of  people  to  whom  you  primarily  relate.  j  ~  j 

a)  Officers  within  your  specialized  field, 
b  Work -related  colleagues  (both  military  and  civilian). 

c)  Community  associates. 

d)  I  have  a  primary  reference  group  but  it  is  people  other  than 
those  listed  above. 

e)  I  do  not  have  a  primary  reference  group. 

16.  During  the  last  month,  indicate  the  relative  frequency  with  which  I  | 

you  recommended  a  specific  item  of  interest,  e.g.,  journal  article  ' 

research  Report,  or  a  lead  to  either,  to  a  colleague  which  dealt  with 

a  wcrx-related  topic. 


a)  0 


e)  More  than  the  above. 


5M,a  middle  management  executive,  who  is  married  and  has  one  I  I 

child,  has  been  working  for  a  corporation  since  graduation  from  - 

college  five  years  ago.  He  i_  as.sured  of  a  lifetime  job  with  a 
modest,  though  adequate,  salary,  and  liberal  potion  benefits  upon 
retirement.  On  the  other  hand,  it  is  very  unlikely  that  his  salary 
will  increase  much  before  he  retires.  While  attending  a  convention, 
r * .  •  1s  offered  a  job  with  a  small,  newly  founded  company  which  has 
a  'pghly  uncertain  future.  The  new  job  would  pay  more  to  start  and  would 
offer  the  possibility  of  a  share  in  the  ownership  if  the  company  survived 
the  competition  of  the  larger  firms 


Imagine  that  you  are  advising  Mr.  A.  Listed  below  are  several  proba¬ 
bilities  or  odds  of  the  new  company's  proving  financially  sound. 

Please  check  the  lowest  probability  that  you  would  consider  acceptable 
to  make  it  worthwhile  for  Mr.  A.  to  take  the  new  job. 

a)  The  chances  are  1  in  10  that  the  company  will  prove  financially  sound. 

b)  The  chances  are  3  in  10  that  the  company  will  prove  financially  sound. 

c)  The  chances  are  5  in  10  that  the  company  will  prove  financially  sound. 

d)  The  chances  are  7  in  10  that  the  company  will  prove  financially  sound. 

e)  The  chances  are  9  in  10  that  the  company  will  prove  financially  sound. 

18.  Indicate  which  of  the  following  best  characterizes  your  approach  f  1 
to  an  innovative  idea: 

a)  Very  eager  to  adopt 
new  ideas. 

b)  Discreet  use  of  new 
ideas. 

19.  Biographical  data. 

a)  Please  indicate  the  type  of  organization  you  are  working  in  at 
the  time. 


b)  Please  indicate  the  title  of  your  billet  and  present  rank.' 


c)  Hew  many  years  have  you  held  your  present  rank? 

d)  How  many  years  did  you  hold  your  previous  rank? 


c)  Deliberate  for  sometime  before 
adopting  a  new  idea. 

d)  Skeptical  &  cautious  about  adopting 
a  new  idea. 

e)  Prefer  to  only  use  proven  ideas. 


Scoring  of  Revised  Professional 
Preference  Census 


PROFESSIONAL  PREFERENCE  CENSUS 


1.  Assuming  that  you  were  to  make  the  Navy  a  career,  what  would  be  I  I 

the  highest  rank  to  which  you  would  aspire? 

1  a)  Lieutenant  Commander  4  d)  Rear  Admiral 

2  b)  Commander  5  e)  Admiral 

3  c)  Captain 


2.  Indicate  the  type  of  Information  upon  which  you  would  place  highest 
credibility. 

5a)  Personal  knowledge  2  d)  Literature  -  journals, 

books,  etc. 

4  b)  Associated  staff  1  e)  Analysis  and  experimentation 

3  c)  Vendors  and/or  trade  councils 


3.  Indicate  which  combi  nation  of  words,  when  placed  in  the  following  I  I 

sentence,  would  most  accurately  describe  you:  I  feel  that  I  hear 

about  new  work-related  developments  in  my  professional  area 

_ most  of  my  colleagues. 

5 51  considerably  before  2  d)  later  than 
4  b)  sooner  than  1  e)  sometime  after 

3  c)  at  about  the  same  time  as 

4.  In  the  past  year,  how  many  nonroutine,  work-related  projects  have  {  I 

been  completed  for  which  you  supplied  the  original  idea?  .. 

a)  0  t  )  1-2  c)  3-4  d)  5-6  e)  More  than  the  above 

1  2  3  4  5 

5.  Indicate  the  number  of  technical  and/or  scientific  society  meetings  I  I 

and/or  conventions  which  you  attended  last  year  which  involved 

personnel  other  than  your  immediate  circle  of  colleagues. 


6. 

2 

5 


a)  0  b)  1-2  c)  3-4  d)  5-6  e)  More  than  thf  above 


1  2  3 

When  you  are  on  the  job,  do  you 

a)  concerned  with  accom-  3  c) 
plishing  a  specific 

task 

b)  concerned  with  attempt4  d) 
ing  to  solve  a  challenging 
but  not  specifically  1  e) 
assigned  task 


most  prefer  work  that  is: 
concerned  with  accomDlishing  those 
tasks  for  which  I  am  individually 
responsible 

concerned  with  the  efficient 
utilization  of  resources 
None  of  the  above. 


□ 


7.  In  the  past  month  how  many  times  have  you  sought  further  information  I  1 
about  a  new  idea  or  ideas  which  you  thought  to  be  useful  to  your  work? 


a)  0  b)  1-2  c)  3-4  d)  5-6  e)  More  than  the  above. 
1  2  3  4  5 
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ggf  ■>  mi 


8. 


9. 


Hr.  E.,  a  civil  engineer,  who  is  married  and  has  three  children  mi 

recently  decided  to  perform  some  major  improvements  upon  his  house 
(cost  approximately  $1,000).  Mr.  E.  realized  that  the  improvements 
were  not  urgently  required  but  would  make  life  at  home  more  comfortable 
for  the  E.  family.  Consequently,  Mr.  E.  was  faced  with  a  decision  as 
to  how  he  should  finance  the  home  improvements  because  such  seemed  to 
be  the  sole  determinant  as  to  when  the  E's  could  utilize  these  improve¬ 
ments.  Indicate  which  of  the  following  financial  decisions  you  would 
advise  Mr.  E.  to  make  for  his  home  improvements, 

a)  Borrow  the  necessary  3  c)  Save  for  one  year  &  borrow  the 

remaining  at  7 %  annual  interest. 

Save  for  two  years  $  pay  cash  for 
the  improvements  if  present  interest 
rates  remain  the  same. 

Make  no  improvements. 


d) 


money  Immediately  at 
18X  annual  interest.  2 
4  b)  Save  for  6  months  and 
borrow  the  remainder  at 
10X  annual  interest.  1  e) 


Indicate  the  frequency  with  which  your  subordinates,  peers,  and/or 
superiors  came  to  you  in  the  past  month  for  work-related  informa¬ 
tion  and/or  advice  which  was  not  a  function  of  your  formal  position. 


□ 


10. 


11. 


12. 

5 

4 

3 

13. 


a)  1-3  b)  4-9  c)  10-15  d)  16-20  e)  More  than  the  above. 

1  2  3  4  5 

Indicate  the  total  number  of  journals,  magazines,  and  newspapers 
which  you  regularly  read: 


□ 


a) 


1-2  b)  3-4  c)  5-6  d)  7-8  e>  More  than  the  above. 
1  2  3  4  5 

Indicate  the  number  of  technical,  scientific,  and/or  professional 
societies  to  which  you  hold  current  membership. 


a)  0  b) 


1-2  c)  3-4  d)  5-6  e)  More  than  the  above. 

1  2  3  4  5 

Indicate  the  level  within  the  social  strata  to  which  you  would  aspire 
to  be  10  years  from  now. 

a)  Upper  2  d)  Middle 

b)  Lower-Upper  1  e)  Lower-Middle 

c)  Upper-Middle 

Mr.  C.,  a  civil  engineer,  who  is  employed  by  a  medium  sized  con¬ 
struction  firm  recently  learned  of  a  new  building  material  which  is 
used  extensively  in  Europe  but  never  adopted  in  the  United  States. 

The  building  material  appears  to  have  several  advantages  in  terms 
of  substc  4a!  cost  reduction,  superior  insulation  qualities,  and  rel¬ 
ative  eass  jf  construction  as  compares  to  Its  counter  part  in  the 
United  States. 

After  a  thorough  Investigation,  Mr.  C.  obtained  extensive  and 
reliable  information  on  the  characteristics,  costs7’an3~<Tdvant3ges 
of  the  new  material.  Further,  his  company  could  easily  obtain 
exclusive  manufacturing  rights  for  use  in  the  United  States. 


□ 


1=1 


=3 


r'S 1  "rfr  T~  ■  f5  riii  ii  'riw  * J’ 
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Imagine  that  you  are  Mr.  C.  Indicate  which  of  the  following  would  best 
describe  your  approach  to  the  building  material. 

5  a)  Recommend  that  the  new  Idea  be  utilized  In  the  firm's  next  major 
building  project  so  as  to  take  advantage  of  the  substantial  cost 
savings. 

4  b)  Recommend  that  the  building  material  be  used  in  one  of  the  firm's 
small,  local  building  projects  so  as  to  test  its  acceptance. 

3  c)  Recommend  that  the  firm  construct  a  non-commercial  prototype. 

2  d)  Recommend  that  the  firm  engage  the  services  of  an  independent 
consultant  firm  so  as  to  verify  the  information  obtained  and  to 
test  market  acceptance. 

1  e)  Recommend  that  the  firm  wait  until  the  building  material  has  received 
considerable  commercial  application  in  the  United  States. 

14.  In  your  experience,  which  of  the  following  do  you  tend  to  rely  most  |  1 

heavily  upon  as  a  source  of  technical  information  for  work-related 
projects  and/or  problems? 

2  a)  Literature-books,  government  manuals,  and  professional  trade  and 

technical  journals. 

3  b)  Vendors-representatives  of,  or  documentation  generated  by  sup,  iers 

or  potential  suppliers. 

1  c)  Personal  experience  -  ideas  which  were  previously  used  by  yourself 
in  similar  situations  and  recalled  directly  from  memory. 

4  d)  Staff  -  selected  members  of  your  staff  who  are  not  assigned 

directly  to  the  project  being  considered. 

5  e)  External  sources  -  scurces  which  do  not  f*ll  into  any  of  the 

above  categories. 

15.  Indicate  the  group  of  people  to  whom  you  primarily  relate.  (  | 

la)  Officers  within  your  specialized  field. 

2b)  Work-related  colleagues  (both  military  and  civilian). 

3c)  Community  associates. 

4d)  I  have  a  primary  reference  group  but  it  is  people  other  than 
those  listed  above. 

5e)  I  do  not  have  a  primary  reference  group. 

16.  During  the  last  month,  indicate  the  relative  frequency  with  which  (  1 

you  recommended  a  specific  item  of  interest,  e.g.,  journal  article, 
research  report,  or  a  lead  to  either,  to  a  colleague  which  dealt  with 

a  work-related  topic. 

a)  0  b)  1-2  c)  3-4  d)  5-6  e)  More  than  the  above. 

1  2  3  4  5 

17.  Mr.  A.,  a  middle  management  executive,  who  is  married  and  has  one  (  I 

child,  has  been  working  for  a  corporation  since  graduation  from 

college  five  years  ago.  He  is  as.sured  of  a  lifetime  job  with  a 
modest,  though  adequate,  salary,  and  liberal  pension  benefits  upon 
retirement.  On  the  other  hand,  it  is  very  unlikely  that  his  salary 
will  increase  much  before  he  retires.  While  attending  a  convention, 

Mr.  A.  is  offered  a  job  with  a  small,  newly  founded  company  which  has 
a  highly  uncertain  future.  The  new  job  would  pay  more  to  start  and  would 
offer  the  possibility  of  a  share  in  the  ownership  if  the  company  survived 
the  competition  of  the  larger  firms. 

80 


Imagine  that  you  are  advising  Mr.  A.  Listed  below  are  several  proba¬ 
bilities  or  odds  of  the  new  company's  proving  financially  sound. 


Please  check  the  lowest  probability  that  you  would  consider  acceptable 
to  make  It  worthwhile  for  Mr.  A.  to  take  the  new  job. 


5  a)  The  chances 
4  b)  The  chances 
3  c)  The  chances 
2  d)  The  chances 
1  e)  The  chances 


are  1  in  10  that  the 
are  3  in  10  that  the 
are  5  In  10  that  the 
are  7  in  10  that  the 
are  9  in  10  that  the 


company  will  prove 
company  will  prove 
company  will  prove 
company  will  prove 
company  will  prove 


financially  sound, 
financially  sound, 
financially  sound, 
financially  sound, 
financially  sound. 


18.  Indicate  which  of  the  following  best  characterizes  your  approach 
to  an  innovative  idea: 


□ 


5  a) 

Very  eager  to  adopt 
new  ideas. 

3  c) 

4  b) 

Discreet  use  of  new 
ideas. 

2d) 

1  e) 

19.  Biographical  data. 


Deliberate  for  sometime  before 
adopting  a  new  idea. 

Skeptical  &  cautious  about  adopting 
a  new  idea. 

Prefer  to  only  use  proven  ideas. 


a)  Please  indicate  the  type  of  organization  you  are  working  in  at 
the  time. 


b)  Mease  indicate  the  title  of  your  billet  and  present  rank. 


c)  How  many  years  have  you  held  your  present  rank?  0  -  B,  9  =  >'9 

d)  How  many  years  did  you  hold  your  previous  rank?  0  -  b,  9  =  i  9 


Code  to  19a 

PW0=1,  0ICC=2,  R0ICC=3,  H(2or2)=4,  DUIN=5,  EFD=6,  CB=7,  0ther=8. 
Code  to  19b 

CW0=0,  ENS=1 ,  LT0G=2 ,  LT=3,  LCDR=4,  CDR=5,  CAPT=6,  RADM=7 . 


Appendix  Four 


The  Linker/Stabilizer  Validity  Census  as  shown  In  this  appendix  was 
used  as  the  basis  of  the  oral  questions  that  were  asked  of  the  selected 
respondents . 

No  notes  were  taken  at  the  time  of  the  oral  Interview,  but  there  was 
specific  effort  to  fill  in  the  LVC  soon  after  the  Interview  in  order  to 
record  accurate  data. 

A  comparison  with  the  OLC,  Appendix  2,  will  show  that  numerous  changes 


were  necessary  and  desirable. 


Appendix  Four 

LINKER/STABILIZER  VALIDITY  CENSUS 


Name:  . . . LI;  PL;  EM;  LM;  PS;  ST 

Designator:  Rank: 


Present  Duty  Assignment:  _  _  Length: 

1.  Can  you  recall  a  new*  work-related  Idea  which  you  have  thought  about 
Implementing  while  at  this  duty  station?  Yes  _  No _ 


If  YES,  what  was  the  Idea? 


Where  did  you  get  the  idea? 


Have  any  attempts  been  made  to  bring  this  idea  to  fruition?  Yes  _  No 

If  YES,  describe  the  action  taken: 


Describe  any  organizational  barriers  or  individual  objections  to  the  idea 
and/or  its  implementation  which  you  might  have  encountered: 


If  NO,  explain  why: 


Can  you  recall  the  most  Important  information  source  after  idea  generation? 
Yes  _  No _ 

If  YES,  identify  and  describe  its  role:  __ _ _ 


Score:  1  2  3456789  10 

1  “New"  means  that  it  is  new  as  perceived  by  the  individual  or 

organizational  entity  to  which  he  is  a  member.  It  matters  Tittle 
whether  or  not  an  idea  Is  objectively  new  as  measured  by  the 
amount  of  time  elapsed  since  its  first  use  or  discovery. 

**  The  Score  is  based  upon  the  interviewer's  subjective  evaluation  of 
the  degree  to  which  the  question  indicates  that  the  respondent 
possesses  the  characteristics  of  a  linker  (9,  10),  potential  linker 
(7,  8)  member  of  the  non-discriminating  majority  (5,  6),  potential 
stabilizer  (3,  4),  or  stabilizer  (1,  2). 

83 


[Note:  Skip  question  two  depending  on  respondents  answer  to  question  number 
one.] 


2.  Can  you  recall  the  most  recent  Instance  In  which  you  thought  of  a  new 
work-related  Idea  but  were  unable  to  Implement  It  tor  one  reason  or 
another?  .. 


If  YES,  what  was  the  1dea?_ 
Where  did  you  get  the  Idea? 


Why  wasn't  the  Idea  Implemented? 


How  frequent  do  Instances  similar  to  the  above  occur? 

Have  you  experienced  similar  obstacles  In  all  of  your  billets? 

Yes  No 


Explain: 


Are  the  barriers  to  irplementatlon  always  the  same?  Yes  _  No 

Explain: 


Score:  123456789  10 
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3.  Can  you  recall  the  most  recent  work-related  project  which  you  have 
completed  while  at  thjs  duty  station?  Ygs 

If  YES,  what  was  the  project? 


Who  supplied  the  Initial  idea  for  the  project? 

Who  recognized  the  need  for  such  a  project? 

Was  the  project  specifically  assigned  to  you?  Yes  _  Ho 

If  HO,  explain: 


Were  there  any  changes  between  the  initial  Idea  and  the  idea  which  was 
actually  implemented?  Yes 

If  YES  who  supplied  the  majority  of  the  changes? 

Coirments : 


Please  identify  your  most  important  sources  of  information  with  respect  to 
this  project: 


Did  these  information  sources  change  as  the  project  progressed? 

Yes  No 


Identify  and  explain: 


Score:  123456789  1C 
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[Note:  Skip  question  four  if  the  response  to  question  number  three  is  negative.] 

4.  Aside  from  the  above  project,  can  you  recall  a  work-related  project  which 
you  have  completed  while  at  this  duty  station  for  which  you  supplied  the 
original,  Taift  Yes _  No _ 

If  YES,  what  was  the  project? 

Where  did  you  get  the  idea: 


Were  any  barriers  and/or  objections  encountered  which  deterred  immediate 
acceptance?  Yes  No 

If  YES,  explain: 


Where  did  you  get  the  majority  of  information  after  idea  inception? 


Did  the  .formation  sources  change  as  the  project  moved  from  initial  idea 
to  completed  project?  Ye$  No 

Identify  and  explain: _ _  _ _ _ 


Score:  123456789  10 


5.  Can  you  recall  the  most  recent  Instance  in  which  a  subordinate,  superior, 
or  peer  came  to  you  with  a  new  work -related  idea?  v  u 


If  YES,  what  was  the  idea? 


If  YES,  was  the  person's 
to  you? 


coming  to  you  required  by  his  formal  relationship 

Yes  No 


If  YES,  explain  the  formal  relationship  which  exists: 


If  NO,  explain  why  you  feel  this  person  came  to  you  with  this  idea: 


Explain  what  action  hwas  followed  this  person  coming  to  you  with  respect  to 
his  new  idea: 


How  frequent  do  instances  similar  to  the  above  occur? 
Explain:  _ _ _ _ _ _ 


Score:  1  23456789  10 
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6.  In  the  context  of  your  present  duty  station,  please  think  of  the  most 
recent  instance  in  which  an  item  of  information  which  you  received  from 
a  source,  other  than  someone  in  your  immediate  circle  of  colleagues , 
proved  to  be  useful  in  your  work. 

What  was  the  source  of  the  information?  _ _ _  _  . . . 

Before  receiving  this  information  had  you  recognized  a  need  for  such 
information? 


If  YES,  what  was  the  length  of  time  between  recognition  of  the  need  and 
receipt  of  the  information? 

If  the  time  duration  was  excessive,  explain:  _  _ _ _ _ 


If  YES,  explain  how  you  recognized  the  need  for  the  information  (I  speci¬ 
fically  searched  for  the  information;  someone  gave  this  information,  a 
lead  to  it,  or  the  material  containing  the  information,  on  [1]  the  basis 
of  having  been  previously  told  of  my  interests  in  such  information,  or  [2] 
a  voluntary  basis;  I  ran  across  it  or  a  lead  to  it  while  reviewing  current 
literature;  I  went  directly  to  a  person  or  document  from  which  (a)  I  ex- 
oected  to  find  the  information,  or  (b)  I  expected  to  find  a  lead  to  the 
•  nformation) :  „  _  _  _ _ 


Please  indicate  the  three  (3)  major  sources  of  information  which  you  find 
most  helpful  in  your  work: 


Of  the  above  which  do  you  use  most  frequently? 
Why?  _  . . . 


Score:  123456789  10 
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7.  What  work-related  conventions*  have  you  attended  in  the  past  year? 


Of  these  conventions,  which  did  you  specifically  request  to  attend? 


Are  there  any  conventions  and/or  technical,  professional,  or  scientific 
society  meetings  which  you  requested  to  attend  but  were  unable  to  do  so 
for  one  reason  or  another? 


Explain: 


Score:  123456789  10 


8.  Do  you  consider  that  you  have  a  group  of  people  to  whom  you  primarily 
relate? 


Yes 


No 


Explain: 


Indicate  and  explain  the  level  of  social  participation  which  you  maintain 
within  this  primary  reference  group: 


Score:  1  234567  89  10 


*  Conventions  is  defined  very  broadly  to  include  technical  and/or  scientific 
society  meetings  and/or  conventions  which  involved  personnel  other  than 
your  immediate  circle  of  colleagues. 
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Can  you  recall  the  most  recent  new.  work -related  development  or  innovation 
in  your  professional  area  that  you  have  heard  or  read  about?  Yes  _  No 

If  YES  what  is  the  development? 

How  long  has  it  been  since  you  first  heard  or  read  about  this  development? 


Where  did  you  first  hear  or  read  about  this  development? 


What  are  other  sources  from  which  you  frequently  hear  or  read  about  new 
work-related  developments  in  your  professional  area? 


Do  you  feel  that  the  majority  of  your  colleagues  in  the  CEC  are  aware  of 
this  development?  Yes  No 

Explain:  _  _  __  _  _ 


On  the  average,  when  do  you  feel  that  you  hear  and/or  read  about  new  work- 
related  developments  in  your  professional  area  with  respect  to  your 
colleagues  in  the  CEC? _ _ _ _ 

What  leads  you  to  this  conclusion?  _ _ _ _ 


Score:  1  23456789  10 


10.  Can  you  recall  the  most  recent  instance  in  which  you  actively  sought 
information  about  a  new  idea  or  ideas  which  you  thought  to  be  useful 
to  your  work?  „ 


If  YES  with  what  was  the  information  concerned? 


To  whom  or  what  was  the  inquiry  directed? 


How  frequently  does  the  above  occur? 
Explain: 


Score:  123456789  10 


11.  Can  you  recall  the  most  recent  instance  in  which  you  recommended  a 
specific  item  of  interest,  e.g.,  journal  article,  research  report,  or 
a  lead  to  either,  to  a  colleague  which  dealt  with  a  work-related  topic? 

Yes  _  No _ 

If  YES  what  was  the  item  of  interest? 


What  prompted  you  to  recommend  this  item  of  interest? 


How  frequently  does  the  above  occur? 
Explain:  _ _ _ _____ 


Score:  123456789  10 
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12.  General  Comments: 


Naval  Postgraduate  School 
Monterey,  California  93940 

(bsg)  for  Denning  30  Mar  72 
(Revised  11  May  72) 


Standard  Error  of  the  Sample 
The  standard  error  of  the  sample  mean  score*  is 
following  formula: 

S  .  /fT~n 


where  S-  =  the  standard  error  of  the  sample  mean 
s  =  the  standard  deviation  of  the  sample 
n  =  the  number  of  elements  in  the  sample 
N  =  the  population  size 


Mean 

determined  using  the 


Substituting: 


Given  the  standard  error  of  the  sample  mean,  the  magnitude  of  possible  random 
error  for  a  99  per  cent  confidence  level  is  computed  using  the  following  for¬ 
mula: 


where 

E  =  the  magnitude  of  possible  random  error  (measured  in  either 
direction  from  the  sample  mean) 

Z  =  the  Z  -  statistic 


*  Sample  mean  score  is  based  upon  the  composite  scores  which  exclude 


questions  14  and  15. 


C.L.  =  the  confidence  level 


Substituting: 


E  =  Z  99(.105) 


=  2.58( .105) 

=  0.27 

Since  the  sample  mean,  x,  is  48.66,  the  probability  is  0.99  that  the 
mean  score  of  a  respondent  will  be  in  the  following  range: 

x-£<u<x  +  E 


Substituting 


48.66  -  .27  <  u  <  48.66  +  .27 
48.39  <  g  <  48.93 


Distribution  of  RPPC  Scores 


The  histogram  shows  the  distribution  of  individual  scores  after  deletion  of 
questions  14  and  15.  The  ordinate  is  scaled  as  the  number  of  respondents 
obtaining  a  particular  score  and  the  abscissa  is  scaled  in  terms  of  the 
actual  score  received  by  the  respondent.  The  mean  score  x  Is  48.66  and 
the  standard  deviation,  S  is  6.78. 
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Appendix  Seven 

The  Chi-Square  Goodness-of-FIt  Text 

The  Chi-Square  technique  was  used  to  test  the  following  null  hypothesis: 
The  sample  distribution  of  the  individual  scores  [see  Appendix  6]  agrees  with 
the  normal  distribution.  The  technique  tested  whether  the  observed  frequencies 
in  the  sample  were  sufficiently  close  to  the  expected  (normal)  frequencies  to 
be  likely  to  have  occurred  under  the  null  hypothesis. 

The  null  hypothesis  was  tested  by 


k«19  9 

-  I  l01-Ei)Z 
1-1  El 


Where  01  *  observed  number  of  cases  in  the  1th  Interval 

El  -  expected  number  of  cases  in  the  1th  Interval 
This  formula  directs  one  to  sum  over  19  Intervals  the  squared  differences 
between  each  observed  and  expected  frequency  divided  by  the  corresponding  ex¬ 
pected  frequency. 

The  table  of  normal  curve  functions  was  used  to  set  up  the  expected  number 
of  cases  for  the  k  *  19  grouping  intervals.  The  degrees  of  freedom  correspon¬ 
ded  to  the  number  of  grouping  intervals  minus  one  less  the  number  of  parameters 
derived  from  the  data  and  used  in  the  fitting  process.  For  the  normal  curve 
the  observed  and  expected  number  of  cases  were  made  to  agree  with  respect  to 
two  parameters,  I.e.,  the  mean  and  standard  deviation.  Hence  the  degrees  of 
freedom  -  19  -  1  -  2  =  16. 

If  the  agreement  between  the  observed  and  expected  frequencies  is  close, 

2 

the  differences  (Oi  -  Ei)  will  be  small  and  consequently  %  will  be  small. 

2 

If  the  divergence  is  large,  however,  the  value  of  x  will  also  be  large. 

2 

Generally  speaking,  the  larger  x  Is,  the  more  likely  it  is  that  the  observed 
distribution  does  not  agree  with  the  normal  distribution. 
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A  breakdown  of  the  calculation  of  the  x  test  statistic  appears  as  part 

2 

of  this  Appendix.  The  value  of  x  was  found  to  be  47.41.  The  rejection  region 
2  2 
Is  x  .126.3  for  a  5  percent  level  of  significance.  Hence,  x  =  47.41  Is 

significant  and  we  reject  the  null  hypothesis  that  the  sample  distribution 

agrees  with  the  normal  distribution. 
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Appendix  Eight 

Histogram  of  Individual  Question, 

Response  of  Linkers  Only 

Each  of  the  22  questions  which  are  a  part  of  the  RPPC  have  teen  plotted  as 
a  histogram  to  show  the  distribution  of  answers.  At  the  top  of  the  histogram 
the  question  number  is  listed  together  with  a  very  brief  statement  of  the 
question.  The  complete  text  of  the  question  may  oe  found  by  referring  to 
the  RPPC  which  is  Appendix  3.  The  respondent  indicated  an  A  through  E  choice 
for  his  answer  to  each  question.  For  data  processing  the  A  through  E  answer 
has  been  translated  into  a  numerical  value  of  1  through  5.  The  relationship 
of  the  letter  to  the  nunfcer  will  vary  depending  upon  the  question.  The  coding 
of  the  questions  is  shown  as  Appendix  3.  The  coding  was  arranged  so  that  a 
1  would  indicate  a  tendency  toward  a  stabilizer  while  a  5  would  indicate  a 
tendency  toward  a  linker. 

As  stated  before,  the  individual  question  answer  in  itself  does  not  identify 
a  person  operating  as  a  linker,  but  rather  the  aggregate  score  for  all  questions. 

When  the  histogram  for  question  1  of  a  Linker  is  compared  to  the  histogram 
of  question  1  of  the  stabilizer  [Appendix  9].  It  is  possible  to  observe  the 
relative  difference  in  interests,  self  perception  and/or  performance  that 
has  been  predicted  by  the  research  cited  in  the  text  of  this  report.  This 
observed  difference  in  the  histograms  is  referred  to  as  discrimination.  As 
would  be  expected  some  of  the  questions  show  very  good  discrimination  while 
others  tend  to  show  only  small  discrimination.  Each  question  was  statistically 
tested  for  this  discriminate  characteristic  by  using  multiple  discriminate 
analysis  which  is  discussed  in  the  section  of  the  text  titled,  "RPPC  Multiple 
Discriminate  Analysis." 
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When  studying  the  histograms  it  is  useful  to  note  that  the  Ordinate  is  the 
number  of  responses  to  a  particular  option  of  the  question  and  the  obscissa 
has  among  its  values  the  cardinal  numbers  1,  2,  3,  4  and  5  which  are  related 
to  the  code  shown  above  the  Histogram. 


N  • 
•  • 
•  4 
HO  4- 
f  4 
XCD  • 

<  • 

t  t  • 
<-4 
tA  + 
*  4 


OOOOOOOOVOOOOOOOOOOCOCOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
<  •  •  I  I  •  «  t  I  »  I  •  t  •  I  •  t  |  t  t  «  '  I  «  *  •  M  «  I  •  •  »  »  I  •  I  •  •  f  •  I  •  «  t  •  •  t  •  • 

tO 

«  *  •  «  •  +  •*••♦••*•♦  •  •  f  «4  #*t  *4  •  •••4»**  *4  •*••♦*••#♦••••  * 

•0 


UI 

•  4 

QC 

<0  • 

OJ  • 

a 

•  • 

t/> 

104 

< 

O  4 

o 

•  4 

f- 

o 

tf>  • 

* 

-j 

>  • 

•4 

o 

•  » 

o 

*1*4 

» 

X 

IO  4 

o 

•  4 

r> 

o 

*  • 

o 

OJ  • 

>- 

*§ 

•  t 

oc 

44 

< 

x« 

O  4 

OH 

♦  4 

Z 

*410 

4  • 

< 

r 

0*  • 

-> 

■*  • 

•  I 

X 

<04 

a 

oo 

tO  4 

Ui 

►--t 

♦  4 

to 

OC 

<0  • 

•■* 

XN 

OJ  • 

> 

Zs* 

•  • 

Ui 

< 

<04 

QC 

QC  •■ 

O  4 

t- 

•  4 

1 

►-a. 

m  • 

wo< 

r*  • 

z 

UJU 

•  • 

« 

XH 

OJ4 

oc_j 

On 

tO  4 

ou 

M 

•  4 

OP 

X  - 

OJ  • 

K 

QC 

OJ  • 

tO  •> 

o 

•  • 

—  >- 

••u 

OJ  4 

I>* 

4K 

O  4 

M« 

OJ 

•  4 

OJ 

Z 

OJ  • 

Zm 

o  * 

o*  • 

o< 

— o 

•  # 

►-0C 

■"■*4 

3U. 

COU 

tO  4 

-J 

UJ-J 

•  4 

22 

3i- 

~4  • 

OJ  • 

MM 

•  * 

*• 

*-«♦ 

I  4  « 

•m 


#*  *4  m****#*^^^**  •*•*****•■*•« 
•-4  •4-4  ***■**«»- 


iS-Jo" 

I  *4-4+  • 

•fo 


LU  O  4 

-J  •  4 

SOH  t 

<o  r»  • 

WO  »  • 


i/i 

<OlO  4 

mJUJ 

>0  •  4 

t'i 

•o  • 

U.O  OJ  • 

mat 

O  1  ♦  • 

z~ 

04 

uiu 

Z  O  4 
<  •  4 

QC  O 

OtA 

ox 

o«  J 

ton 

o_ 

OJ 

4*Z 

o< 

to*- 

xut 

~x 

«x 

X 

°.  :  I** 

s  ...♦..•.♦••••♦••••♦••••♦••••♦••••♦••••  o 

1  OQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

iiiMlt***f***t'**,*'t*t,,<<,*****(*'***  *  •  •  •  ■  •  •  •  •  • 

to**?  •*«***#*  *r  «e  fomio  <om»omfOfO#*'  nnn^nnnnnnhhhhh^h^hh 


103 


« 

•  • 
•  4 
mo  ♦ 

•  4 

X®  • 

m  r*  « 
x  •  • 

IT  4 


00000000000000000000090000000000000000000000000000 

x— 4tA4mrjft«omow-«o 

4  t  •  •  *4  ••*•4  ••••♦••••4  •  •  •  •♦  •  «  M4  (  «  •  •  f  14  »  •  t  It  •  •  4  • 


Ul 

•  « 

QC 

*•4 

o 

O  4 

u. 

•  4 

Ul 

N  • 

o 

r<  • 

•  • 

>• 

44 

m  4 

cc 

•  4 

to< 

4  • 

»-«: 

N  • 

*U4 

•  • 

UjO 

44 

*~ 

O  4 

O-iA 

•  4 

oz 

4  • 

-JO 

r*»  ♦ 

UiU 

•  « 

>N 

*4 

uha 

lA  4 

o 

•  4 

* 

ia  * 

oz 

<M 

UJ« 

•  i 

t-x 

(A  4 

O  4 

u 

w 

•  4 

UiflC 

m  • 

v» 

atm 

r-  • 

*4 

I  z 

t  • 

iCO 

44 

ft 

qCO 

m  4 

o 

QIA 

•  4 

m 

3C  1 

4“  • 

4 

M  • 

>* 

X 

•  • 

QC 

Ul  * 

44 

4C 

2EUI 

O  4 

3 

* 

•  4 

r 

1—M 

4  • 

< 

3>- 

r»  • 

O 

•  i 

OUJ 

f0  4 

o 

<* 

m  4 

Ul 

«C 

♦  4 

l/> 

o cm 

m  • 

•■1 

<  N 

M  • 

> 

UlfA 

•  • 

w 

X 

IA4 

at 

ft 

O  4 

3Z 

•  4 

* 

o< 

m  • 

►  X 

r*  • 

* 

M 

•  « 

« 

z 

<M4 

tc-t 

UiflC 

tA  4 

ss 

XUI 

XH 

•  4 

N  - 

t- 

4 

N  • 

«/)  * 

*i 

•  • 

••  N 

N4 

xt- 

O  4 

M 

•  4 

Oj 

Z  * 

M  • 

Xftft 

OgC 

^  * 

»-u 

*~*uj 

•  • 

o< 

ft-H- 

**4 

3U. 

*14 

m  4 

-1 

UI4 

•  4 

^  Sir, 

h  • 
A|  • 

MM 

•  • 

•44 

1  3 

Ul 

O  4 

4  t A 
4m 
4  • 

•m 

•  N 

•  • 

|  ^H«4HH«4«4^4  (A 

|  04HhHH»4Hh4O 

•m 


♦ 

I  P4H>4H>4'4H^H«4HHHf4H*44^ 


I  ft 

| O 
I  p4HHHHH*Mp4«M<4«4f4  4  • 
•»A 


-J  •  4 

00*4  • 

<o  *-  • 

wO  •  * 
ttO  04 


<OlA  4 

-IUJ 

>0  •  4 

<u 

•O  • 

«z 

U.O  IM  • 

UiUi 

O  |  •  • 

Z~ 

04 

ItfU 

*04 

own 

4  •  4 

•c  o 

o* 

<*•  | 

**- 

o 

s* 

nr 

v>- 

*UJ 

**X 

«X 

X 

*04  I ; 

«  o  *4  •  •  •  •♦  •  •  «  *♦  «  •  •  *♦  •  *  •  •♦  •  •  •  *♦  *  *  •  *♦  *  •  •  *♦  *  *  *  *4  k  •  •  *4  *  *  •  • 

0*  *  oooooooooooooooooooooooooooooooooooooooooooooooooo 

UV  ••  I  *  t  •  I  I  •  •  •  •  •  •  I  *  *  *  *  '  1  *  *  1  *  *  1  *  '  1  *  1  1,1  1  *  *  *  •  •  •  •  •  •  •  •  •  •  * 

040»-^4nNHOB‘Oh4iA4WN*-0^llh4lA4flf^OO‘OK4'A4iHN*4040^40^rtNH 


*4444444 


105 


00000000000000000000000000000000000000000000000009 

4*»*«4**»  *4  •  •  •  *4  t  •  •  94  •  •  •  I  •  •  •  •«  •  9  •  94  •  •  •  9 


•  • 
90  4 

mo  ♦ 
•  ♦ 
x«  • 
X  ^  • 

z  •  * 

lA  4 
•  4 

r~  * 

<vj  • 

•  • 
0-4 
o  4 


flC 

t  4 

< 

4-  • 

Ui 

h»  • 

>• 

•  • 

*>4 

o* 

lA  ♦ 

v/> 

♦  4 

< 

<o  • 

•J 

<M  9 

9  « 

O 

Ui 

O  4 

a 

•  4 

z 

<D  • 

Ui 

4-  • 

4- 

•  9 

fr- 

*04 

< 

l/%  ♦ 

•  4 

CO 

in  • 

o 

04  • 

z 

•  ♦ 

M 

m4 

4* 

o  ♦ 

o 

Ui 

•  4 

Ui 

m  • 

<o 

XUi 

o-  • 

> 

•  # 

>a 

*4 

*» 

4- CD 

m  4 

o 

Ui< 

#  4 

o> 

*■>• 

4  * 

uz 

N  * 

> 

a< 

•  • 

at 

wor 

<#4 

< 

►- 

O  4 

u 

♦  4 

Z 

—Ui 

4  • 

< 

u-ae 

K  • 

— o 

•  • 

»-X 

m4 

o 

Z  N 

m  4 

UJ 

UilA 

•  4 

VO 

*— 

fO  • 

w 

a  * 

<M  • 

> 

•  « 

UJ 

t 

f*4 

ac 

u.»o 

O  4 

O  N 

•  4 

1 

* 

W  « 

QC 

0*  • 

X 

UJ  » 

•  9 

©* 

044 

ZJ 

88 

5<k 

z  n 

*A  4 
•  4 

Ol  t 

*- 

m 

Ol  • 

iA  * 

•  • 

-*>• 

H  •» 

N4 

Ih 

O  4 

!■  »Hi  <i  <Hi  <4  l/l 

9»A 

•  N 

•  • 
♦  <# 
♦  *> 

♦  • 
•-# 

•  04 

•  • 

•-4- 


»«i  m><i  <»< i  «■  <4 

♦  O 

*m 


t  3 

ui  o 

ft. 

-J  • 

►-X 

OOh 

oo 

f 

JU 

mO 

a. 

qc  o  - 

*n 

<om 

>o  • 

<u 

•© 

KZ 

U.O  i 

UiUi 

a  1 

x*~ 

UiU 

x  o 

<  • 
«•  o 

ox. 

1 

*n»- 

o 

0^4 

wz 

Q< 

in— 

XU/ 

—X 

«3x 

X 

4  •  •  •  #4  «  •  •  *4  «  •  t  •♦••••♦•••  94  •••  *4  •  •  •  *4  ♦•••♦  *  •  *  •♦  *••• 

OOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOO 
9#9999t9999#9«99*999#99999*999999999999  *  •  •  •  •  •  *  •  •  •  • 
OO*®P*<KA’#*'n4^O0»9eO»«Otf\*mfw— O(O«O-**N*»OOi-<O*«O-*»A.cmN~O0'®O.Oin*-fnO4— 

i/\  ^  <  4-  <  «#  *  -r  *  *  >#  m  *o  firtwci  m  Mm  m  im  <v oj  n  r*  n  04040*  r*— •*— w— — -*• -* 


I  4  o 
I  ♦° 

I  4  * 

•  •  o 


106 


BMD05D  GENERAL  RIOT  -  INCLUDING  HISTOGRAM  -  REVISEO  JANUARY  30,  1970 
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Appendix  Nine 


Histogram  of  Individual  Questions, 

Response  of  Stabilizers  Only 

Each  of  the  22  questions  which  are  a  part  of  the  RPPC  have  been  plotted 
as  a  histogram  to  show  the  distribution  of  answers.  At  the  top  of  the  his¬ 
togram  the  question  number  Is  listed  together  with  a  very  brief  statement 
of  the  question.  The  complete  text  of  the  question  may  be  found  by  referring 
to  the  RPPC  which  is  Appendix  3.  The  respondent  indicated  an  A  through  E 
choice  for  his  answer  to  each  question.  For  data  processing  the  A  through  E 
answer  has  been  translated  into  a  numerical  value  of  1  through  5.  The  rela¬ 
tionship  of  the  letter  to  the  number  will  vary  depending  upon  the  question. 
The  coding  of  the  questions  is  shown  as  Appendix  3.  The  coding  was  arranged 
so  that  a  1  would  indicate  a  tendency  toward  a  stabilizer  while  a  5  would 
indicate  a  tendency  toward  a  linker. 

As  stated  before,  the  individual  question  answer  in  itself  does  not 
identify  a  person  operating  as  a  linker,  but  rather  the  aggregate  score  for 
all  questions. 

When  the  histogram  for  question  1  of  a  Linker  is  compared  to  the  histo¬ 
gram  of  question  1  of  the  linkers  [Appendix  8].  It  is  possible  to  observe 
the  relative  difference  in  interests,  self  perception  and/or  performance 
that  has  been  predicted  by  the  research  cited  in  the  text  of  this  report. 

This  observed  difference  in  the  histograms  is  referred  to  as  discrimination. 
As  would  be  expected  some  of  the  questions  show  very  good  discrimination 
while  others  tend  to  show  only  small  discrimination.  Each  question  was 
statistically  tested  for  this  dsicriminate  characteristic  by  using  multiple 
discriminate  analysis  which  is  discussed  in  the  section  of  the  text  titled, 
"RPPC  Multiple  Discriminate  Analysis." 
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When  studying  the  histograms  It  Is  useful  to  note  that  the  Ordinate  Is 
the  nunfcer  of  responses  to  a  particular  option  of  the  question  and  the 
obsclssa  has  among  Its  values  the  cardinal  numbers  1 ,  2,  3,  4  and  5  which 
are  related  to  the  code  shown  above  the  Histogram. 
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Appendix  Ten 

The  Chi-Squa.e  Test  of  Independence 

2 

The  x  test  was  used  to  determine  the  significance  of  differences  between 
the  two  independent  groups;  i.e.,  the  linkers  and  the  stabilizers.  The  null 
hypothesis  under  test  was  that  the  two  groups  differ  with  respect  to  their 
response  to  the  individual  questions  on  the  RPPC.  In  other  words,  the  two 
groups  are  independent  with  respect  to  response. 

To  test  this  hypothesis,  the  number  of  responses  to  each  part  of  each 
question  were  counted  for  each  group.  The  proportion  of  responses  from  the 
linkers  were  then  compared  with  the  proportion  of  responses  from  the  stabi¬ 
lizers. 

The  null  hypothesis  was  tested  by 

2  r  k  2 

X  =H  (Oij  -  Eij) 
i=l  j=l  Eij 

A.  L. 

Where  Oij  =  observed  number  of  cases  categorized  in  the  i —  row  of  the  j - 

column. 

Eij  =  number  of  cases  expected  under  H  to  be  categorized  in  the  i — 
row  of  the  jth  column. 

2 

The  values  of  x  yielded  by  the  above  formula  are  distributed  approxi¬ 
mately  as  chi-square  with  df  =  (r-l)(k-l),  where  r  =  the  number  of  rows  and 
k  =  the  number  of  columns  in  the  contingency  table. 

The  expected  frequency  for  each  cell  (Eij)  was  found  by  multiplying  the 
two  marginal  totals  common  to  a  particular  cell,  and  then  divide  this  product 
by  the  total  number  of  cases,  71. 

Note  that  if  the  observed  frequencies  are  in  close  agreement  with  the 

expected  frequencies,  the  differences  (Oij  -  Eij)  will  be  small,  and  conse- 

2 

quently  the  value  of  x  will  be  small.  However,  if  some  or  many  of  the 

2 

differences  are  large,  then  the  value  of  x  will  also  be  large.  The  larger 
2 

is  X  ,  the  more  likely  it  is  that  the  two  groups  differ  with  respect  to  the 

148 

iL— MM -  i  1 1  "TTii  iiiiMl—i  i  n—  'i 


classifications.  It  should  also  be  noted  that  the  test  will  tell  only  whether 
or  not  the  two  groups  are  independent.  It  will  not  tell  the  degree  of  associa¬ 
tion  or  the  direction  of  dependency. 

The  contingency  tables  used  In  this  analysis  are  included  as  part  of 
this  Appendix. 


Question  Thirteen 


L 

s 

T 

2 

X 

uni 

■im 

0 

0 

■BUSH 

3  (1.27) 

3 

4.09 

0  (3.46) 

6  (2.54)  _ 

6 

8.18 

EX8K3I 

17  (15.70) 

37 

.29 

21  (14.40)  4  (10.60)  25  7.12 


42 

31 

73 

19.68 

Question  Fourteen 

L 

S 

T 

2 

X 

3  (3.46) 

3  (2.54) 

6 

.14 

39 

.03 

HHtSulb 

MUSH 

4 

.50 

9  (11.50) 

11  (8.50) 

20 

1.28 

2  (1.15) 

0  (.85) 

2 

1.48 

41 

30 

71 

3.43 

Question  Fifteen 

o 

L 

S 

T 

L 

X 

4  (4.60) 

4  (3.40) 

8 

.18 

mmm 

12  (14.87) 

35 

.96 

3  (3.46) 

3  (2. c4) 

6 

.14 

3  (2.87) 

2  (2.13) 

5 

.01 

8  (9.77) 

9  (7.23) 

17 

.75 

41 

30 

71 

2.04 

L 

Question  Sixteen 

S  T 

2 

X 

0  (10.90) 

19  (8.10) 

19 

25.60 

3  (7.48) 

10  (5.52) 

13 

6.31 

■RBSI 

MKK3B 

8 

2.94 

9  (5.18) 

0  (3.82) 

9 

6.64 

22  (12.65) 

22 

16.26 

41 

30 

71 

57.75 

153 


Question  Seventeen 


L 

S 

T 

2 

X 

1 

1  (4.03) 

6  (2.97) 

7 

5.36 

2 

3  (5.75) 

7  (4.25) 

10 

3 

BHSE3I 

34 

2.70 

4 

11  (8.63) 

4  (6.37) 

15 

15.32 

5 

5  (2.87) 

M93EM 

5 

3.71 

41 

30 

71 

30.18 

Question  Eighteen 


L 

s 

T 

2 

X 

0 

0  (1.15) 

2  (.85) 

2 

2.71 

1 

0  (1.73) 

3  (1.27) 

3 

4.08 

2 

HSRK5I 

2  (.85) 

2 

3  4  (10.35)  14  (7.65)  18  9.17 


Appendix  Eleven 
The  Discriminant  Functions 


The  discriminant  function  for  each  group  Is  in  the  fora 
K=1fc  • 

D  *  °c  +  1  RG  Y 

6  Q=1  BQ  *Q 

where  =  a  constant  value  for  each  group  G 

p 

Bj-  =  a  constant  value  for  each  group  G  and  each  question  Q. 
Xg  =  individual  respondent's  score  for  each  question. 

The  three  groups  were  defined  as  follows: 

Group  1:  Stabilizers  and  Potential  Stabilizers 

Group  2:  Linkers  and  Potential  Linkers 

Group  3:  Respondents  not  included  in  Group  1  or  Group  2 


155 


Values  of  B 


Question 

G»*oup  1 

Group  2 

1 

4.86229 

6.68759 

2 

2.95487 

4.53303 

3 

5.63717 

7.41949 

4 

1.31925 

2.93600 

5 

2.52020 

3.93715 

6 

3.99755 

5.95838 

7 

2.45309 

4.08781 

8 

5.04749 

7.01263 

9 

3.73487 

5.83324 

10 

2.86151 

4.91444 

11 

4.55172 

6.97519 

12 

5.1 3991 

7.34352 

13 

6.17910 

7.58129 

14 

2.80927 

3.01873 

15 

1.49895 

1.59947 

16 

1.20997 

2.92030 

17 

3.86191 

5.51924 

18 

7.45773 

9.67912 

•,  =  -90.40521 

a,  =  -181.99390 

Group  3 
5.72912 
3.75959 
6.47843 
2.09112 
3.07595 
4.93994 
3  17665 
5.99408 
A. 64551 
3.76087 
5 . 60306 
6.10150 
7.00449 
2.89091 
1.49141 
1.92206 
4.48920 
8.73197 


a-,  =  -128.36829 


Table  1  -  Classification  by  Group 


Group  1 

Group  2 

Group  3 

Group  1 

158 

0 

0 

158 

Group  2 

0 

173 

0 

173 

Gr  oup  3 

77 

35 

685 

797 

235 

208 

685 

1128 

Table  2  - 

Classification  by  Rank 

WO 

ENS 

LTJG 

LT 

LCDR 

CDR 

CAPT  &  ADM 

WO 

21 

1 

2 

1 

0 

2 

3 

ENS 

12 

81 

20 

11 

4 

4 

10 

LTJG 

25 

60 

57 

25 

16 

21 

13 

LT 

30 

62 

34 

42 

33 

34 

18 

LCDR 

31 

16 

21 

21 

52 

39 

31 

CDR 

14 

9 

21 

17 

19 

56 

51 

CAPT  &  ADM 

1 

8 

5 

3 

7 

16 

42 
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Appendix  Twelve 

The  Komogorov- Smirnov  Two-Sample  Test 

The  Kolmogorov-Smimov  two-sample  test  was  used  to  test  whether  there 
is  agreement  between  the  two  sets  of  scores  on  the  RPCC  and  the  LVC. 

If  the  two  samples  have  in  fact  been  drawn  from  the  same  population 
distribution,  then  the  cumulative  distributions  of  both  samples  may  be  expec¬ 
ted  to  be  fairly  close  to  each  other,  inasmuch  as  they  both  should  show 
only  random  deviations  from  the  population  distribution.  If  the  two  sample 
cululative  distributions  are  "too  far  apart"  at  any  point,  this  suggests 
that  the  samples  come  from  different  populations.  Thus  a  large  enough 
deviation  between  the  two  sample  cumulative  distributions  is  evidence  for 
rejecting  Hq  . 

The  null  hypothesis  used  in  this  test  was  as  follows  Hq  :  the  two 
sets  of  scores  have  come  from  the  same  distribution.  Since  two  small  (less 
than  40)  independent  sets  of  scores  of  equal  size  were  being  compared,  the 
Kolmogorov-Smirnov  two-sample  test  was  applied  to  the  data. 

Table  1  of  this  Appendix  gives  the  raw  scores  and  percentages  for  the 
RPPC  and  the  LVC.  The  scores  include  9  stabilizer  and  18  linker  scores  for 
a  total  N  =  27  .  For  analysis  by  the  Kolmogorov-Smirnov  test,  these  data 
were  cast  into  two  cumulative  frequency  distributions,  shown  in  Table  2. 

The  same  intervals  were  used  for  both  distributions.  For  each  interval, 
then,  one  step  function  is  subtracted  from  the  other.  The  test  focuses  on 
the  largest  of  these  observed  deviations. 

Sn-j(x)  =  the  observed  cumulative  step  function  for  the  scores  on  the 
RPPC.  Sn2(x)  =  the  observed  cumulative  step  function  for  the  scores  on  the 
LVC.  The  Kolmogorov-Smirnov  test  focuses  on 

D  -  maximumjSn-j  (x)  -  Sn^C x )  | 

The  sampling  distribution  of  0  is  known  and  the  probabilities  associated 


with  the  occurence  of  values  as  large  as  an  observed  D  under  the  null 
hypothesis  have  been  tabled.?. 

Observe  from  Table  2  that  the  largest  discrepancy  between  the  two  was 
8/27  .  Kp  =  8  ,  the  numerator  of  this  largest  difference.  Reference  to 
the  appropriate  table  of  Critical  Values  of  Kg  reveals  that  when  N  *  27  , 
a  value  of  KQ  =  10  is  significant  at  the  o  =  .05  level  for  a  two-tailed 
test.  Since  Kp<  10  for  the  test,  the  null  hypothesis  is  accepted.  The 
two  sets  of  scores  come  from  the  same  distribution. 
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Table  2 


Per  Cent  of  Total  Score 


20-30 

31-40 

41-50 

51-60 

61-70 

71-80 

81-90 

91-100 

Sn-j  (x) 

0/27 

1/27 

9/27 

9/27 

9/27 

17/27 

27/27 

27/27 

Sn2(x) 

5/27 

8/27 

9/27 

9/27 

12/27 

12/27 

19/27 

27/27 

| Sn]  (x)  -  Sr»2(x)  j 

5/27 

7/27 

0/27 

0/27 

3/27 

5/27 

8/27 

0/27 

